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SOME MITES ASSOCIATED WITH BIRDS’ NESTS IN WEST BENGAL, 
WITH DESCRIPTIONS OF ELEVEN NEW SPECIES 

S. K. Gupta 

Zoological Survey of India, 14, Madan Street, Calcutta-700 072 

AND 

Kasturi Paul 

Raja N. L. Khan Womens ’ College , Midnapur, West Bengal, 

ABSTRACT 

Twenty six species belonging to twenty three genera, eighteen families and four suborders 
are reported here from nests of five species of birds, viz. (1) Ploceus philippinus (2) Passer 
domesticus, (3) Prinia inornata, (4) Orthotomus sutorius and (5) Streptopelia chinensis. This 
included descriptions of eleven new species belonging to the genera Pronematus Oanestrini, 
Chelatacarus Volgin, Gunaxa von Heyden, Cheylostigmaeus Willmann, Stigmaeus Koch, Agistemus 
Summers, Spinibdella Thor, Bdella Latreille, Acheles Oudemans and Steatonyssus Kolenati. 
Six genera and one species are reported here for the first time from India. 


Introduction 

The study of nest associated mites in 
India was initiated by Ramachandra Rao and 
Rajagopalan (1970) when they reported 12 
species of mites from nests of six species of 
birds. Later, Gupta and Chattopadhyay (1979) 
in their study reported 18 species belonging 
to 16 genera, 12 families in 5 suborders which 
included one new species and 2 new records 
from India. The important contributions in 
this field from the other parts of the world 
are Moreau (1942), Hoyt (1948), Woodroffe 
(1953), Woodroffe and Southgate (1951), 
Nolan (1955), Baker et al. (1976), Philips &. 
Dindal (1979), etc. The junior author, while 
studying the bird behaviour, collected a 
number of mites along with several other 
arthropods and arachnids. From those, the 
present paper is based on the collection of 
mites. A total of twenty six species belonging 
to 18 families and 4 suborders are treated, 
of those, 11 new species are described and 


illustrated, while collection records are provi¬ 
ded for the other species. Types of all the 
new species are deposited in the National 
Collection of the Zoological Survey of India, 
Calcutta. The entire collection was made by 
the junior author. All measurements given 
in the text are in microns. 

Material <St Methods 

Nests of five birds, viz. Ploceus philippinus 
Linn. (Fam. Ploceidae), Passar domesticus 
Linn. (Fam. Ploceidae), Orthotomus sutorius 
Latham. (Fam. Musicapidae), Prinia inornata 
(Fam. Musicapidae) and Streptopelia chinensis 
Gmelin (Fam. Columbidae) were collected 
from village Patharkumkumi (Dist. Midna¬ 
pur) during 1977-1980. In case of P. phili¬ 
ppinus, the nests were hanging from Borassus 
flabellifer (Fam. Palmae). These nests were 
retort shaped with a long vertical entrance 
tube and were woven out with fine strips of 
sugarcane, paddy and palm leaves. Blocks 
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of mud were also seen inside the nest. The 
nests of Passer domesticus were collected from 
the ceiling of a cottage. The nesting material 
were dry paddy leaves and other debris with 
lining of feathers in most of the cases except 
in one instance where cotton wool was used 
for inner lining. The nests of Orthotomus 
sutorius were collected from bushes. Two 
nests were collected from a low mango branch 
while one was collected from a branch of 
a fig tree. In all cases 2-3 leaves were beauti¬ 
fully sewed and plastered with cob-web. In 
case of Prinia inornata , one nest was built on 
a corn leaf, three were built on Lantana 
camara and one was on Vitex negundo . In all 
cases grass was used as building material. The 
nests were dome or purse shaped with a small 
side entrance. Nests of Streptopelia chinensis 
was collected from mango tree and one was 
found in a varandah of a rejected cottage. 
The nests were built of flimsy pads of thin 
twigs. In addition, two nests were also collec¬ 
ted from a dead tree. All the nests were 
collected and brought to the laboratory in 
polythene bags after tightly closing the mouth 
of the bag with rubber bands. Those were 
subjected to heat treatments for the extrac¬ 
tion of mites. The specimens were preserved 
in 75% alcohol. 

Results 

Altogether 26 species belonging to 4 sub¬ 
orders, viz. Prostigmata, Astigmata, Mesostig- 
mata and Cryptostigmata were collected and, 
of those, 11 were new to science. Also 6 
genera and 1 species are new records for 
India. The majority are recorded here for the 
first time from the state of West Bengal. 
Taking an overall view, it appears that nests 
of < Ploceus philippinus offered shelter to the 
largest number of species. A list of the species 


and the nests of birds from where those were 
collected is given in Table I, Descriptions 
of new species and collection records for 
other species are given below. 

Suborder : Prostigmata 
Family : Tydeidae Kramer 
Genus : Pronematus Canestrini 
1. Pronematus bengalensis sp. nov. 

(Figs. 1-6) 

Female : Rostrum elongate, palpus elon¬ 
gate, setal pattern typical for the genus; 
terminal seta 1/2 as long as segment, striae on 
propodosoma longitudinal with lobes. Seta PI 
7, shorter than P2 (14); P2 shorter than P3 
(29). Sl-38, over 1\ times as long as P2. 
Striae on hysterosoma fine, as indicated in 
figure. Setae D1-D3 almost of similar length 
(11-12); D4-20 long, D4-25 long. LI and 
L2 of same length (20), L3-47 long, L4-38 
long. Tarsus I slightly shorter than tibia I 
(20 : 13) ; out of 4 terminal setae, two are 
long (36) and the other two are of same 
length (25), all being serrate throughout 
length; solenidion 1-6 long, situated more 
towards the anterior end of the segment; 
solenidion II slightly thinner but almost of 
same length. Ventral setae of tibia 1-22 long, 
do not reach middle of the shorter setae of 
tarsus I; most of the other leg setae serrate. 
Length of body 291 (from tip of gnathosoma 
upto posterior tip of body), width 124 (maxi¬ 
mum). 

Male: Unknown. 

Holotype ?, INDIA : West Bengal : 
Midnapur Dist, Vill. Patharkumkumi, 5. vii. 
1977, ex nest of baya, Ploceus philippinus , ZSI 
Reg. No. 3216/17, 
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S. 0. Prostigmata, 

Fam. Tydeidae 

1. Pronematus bengalensis sp. nov. + 

2. P. indiana sp. nov. + 

Fam. Oheyletidae 

8. Chelatacarus ploceus sp. nov. + 

4. Ghelacaropsis moorei + 

Fam. Gnnaxidae 

5. Cunaxa prinia sp. nov. — 

6. 0. capreolus 4- 

7. C. setirostris + 


Fam. Stigmaeidae 

8. Cheylostigmaeus midnapurensis 
sp. nov. 

9. Stigmaeus woodi sp. nov. 

10. Agistemus prinia sp. nov. 

Fam. Bdellidae 

11. Spirvibdella atyeoi sp. nov. 


12. Bdella bakeri sp. nov. — 

Fam. Raphignathidae 
18. Acheles meyerae sp. nov. — 

Fam. Tetranychidae 

14. Eotetranychus sp. + 

Fam. Erythraeidae 

(Undet. spp.) <— 

Fam. Tarsonemidae 

15. Tarsonemus sp. + 

S. O. Astigmata 

Fam. Protolichidae 

16. Protolichus sp. + 

Fam. Acaridae 

17. Tyrophagus putrescentiae + 

other Acarids + 

Fam. Glycyphagidae 

18. Glycyphagus domesticus + 


19. G. destructor — 

B. 0. Mesostigmata 

Fam. Phytoseiidae 

20. Arriblyseius largoensis + 

Fam. Ascidae 

21. Asca pseudospicata + 

Fam. Macronyssidae 

22. Ornithonyssus sp. — 

23. Steatonyssusflabellifer sp. nov. + 
Fam. Ameroseiidal 

24. Lasioseius sp. + 

B. O. Cryptostigmata 

Fam. Oribatnlidae 

25. Scheloribates albialatus — 

Fam. Parakalummidae 

26. Protokalumma sp. — 



BIRDS 

Passeriformes 

dae 

Passer 

domesticus 

( 2 ) 


Fam. Musicapidae 
Orthotomus Prinia 

sutorius inornata 

(3) (4) 


S. 0. Columbiformes 
Fam. Columbidae 
Streptopelia 
chinensis 

(5) 
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Figs. 1-6. Pronematus bengalensis, sp. nov. $ : 1. dorsal view, 2, tibia and tarsus I, 3. palpus, 

4. tibia and tarsus of leg II, 5. tibia and tarsus of leg III, 6. tibia and tarsus of leg IV. 

Remarks : This species differs from P. 2. Pronematus indiana sp. nov. 

fleschneri Baker, in the relative lengths of (Figs. 7-12) 

tarsal setae of leg I, as well as in the relative Female : Rostrum elongate but not deeply 
length of tarsus and tibia of leg I. cleft. Chelicera normal, distal segment of 
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12 

Figs. 7-12. Pronematus. Indiana sp. nov. $ : 7. dorsal view, 8. tibia and tarsus of leg I, 9. palpus, 

10. tibia and taraus of leg II, 11. tibia and tarsus of leg III, 12. tibia and tarsus of leg IV. 

palpus elongate, terminal setae moderately terosomal striation as presented in figure, 

long. Propodosomal reticulations so faint The length of Dl, D2, D3, D4, D6, LI, L2, 

that apparently it is indistinguishable. Seta L3, and L4 are 25, 29, 27, 27, 16, 23, 34, 

PI shorter than P2, P3 being longest, Sl-36, 58 and 43, respectively. Ventral body setae 

(1£ times as long as P2); all the propodosomal short, mostly lanceolate. Tarsus 1-18, tibia 

setae apparently appear to be smooth. Hys* 1-20, long, all the terminal setae long, smooth, 
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2 being longer (67) than the other 2 (47). 
Solenidion on tarsus I long, almost as long 
as width of the segment, setae on other legs 
long, appear to be smooth. Solenidion of 
tarsus II | as long as solenidion of tarsus I. 
Body 285 long, 101 wide. 

Holotype $, INDIA : West Bengal : 
Midnapur Dist., Vill. Patharkumkumi, 5.vii. 
1977, ex nest of bay a, Ploceus philippinus , 
ZSI Reg. No. 3217/17. 

Paratypes 2 $ $ , locality same as in holo¬ 
type, ex nest of sparrow, Parser domesticus , 
ZSI Reg. No. 3218/17 and 3219/17. 

Remarks : This species differs from P. 
mcgregori Baker, in lacking the deep cleft on 
the rostrum and also in the relative lengths 
of the idiosomal setae. 

Family: Cheyletidae Leach 
Genus: Chelatacarns Volgin 

3. Chelatacarns ploceus sp. nov. 

(Figs. 13-15) 

Female : Body 433 long, 306 wide, palp 
tarsal claw with tooth-like projections towards 
tip. Two pairs of comb-like setae, each 
possesses at least 15 teeth ; sickle shaped setae 
1 pair. Protegmen with fine longitudinal stria- 
tions. Tegmen also striated. Propodosomal 
plate finely granulated, with 6 pairs of fan¬ 
shaped setae. Eyes 1 pair present between 
leaf-like and fan-shaped setae. Hysterosomal 
plate absent but setae present on small plate¬ 
lets ; all setae fan-like. Setae on venter short 
and simple. Chaetotaxy of femur, genu, tibia 
and tarsus of legs I-IV are respectively, I: 
2-2-3-7 ; II: 2-2-2-7 ; III: 2-2-2-7 ; IV : 1-1- 
2-8. Genu, tibia and tarsus of leg I with long 
leaf-like setae, tibia and tarsus of leg II with 
also similar leaf-like setae, in addition, genu, 


tibia, tarsus of deg III and IV also with leaf¬ 
like setae, of those, the setae on tarsus of 
both legs are longer and double the length of 
setae on genu and tibia. Solenidion on tarsus 

1 quite long, guard seta apparently absent. 
Claws of leg I smaller than those of legs II-IV. 
Length of gnathosoma 101, idiosoma-358, leg 
1-191, tarsus 1-78. 

Holotype ? , INDIA : West Bengal : 
Midnapur dist., Patharkumkumi, 15.vii.1977, 
ex nest of baya, Ploceus philippinus, ZSI Reg. 
No. 3220/17. 

Remarks : This species is presently placed 
in the genus Chelatacarns Volgin, because like 
Chelatacarns , it has only a propodosomal plate 
bearing 6 pairs of setae, palp tarsus with only 

2 comb-like setae, body setae fan-shaped 
and median hysterosomal plate absent, but 
unlike Chelatacarns it lacks teeth along the 
entire margin of pedipalpal claw and has only 
one sickle-shaped seta instead of two as in 
Chelatacarns. In spite of the differences this 
species is kept in Chelatacarns until the time 
further material is obtained enabling the study 
of the constancy of these characters. This 
species differs from Chelatacarns gryphus Sum¬ 
mers and Price, in having only 8 pairs of 
setae on the hysterosoma, and also in nature 
of the propodosomal and hysterosomal setae. 

Genus : Chelacaropsis Baker 

4.. Chelacaropsis moorei Baker 

Material examined : 1 ? , West Bengal : 

Midnapur Dist., Patharkumkumi, 15, vii. 1979, 
ex nest of Ploceus philippinus . 

Remarks : Gupta and Chattopadhyay (1979) 
also reported this species from the nest of 
Lonchura striata and Ploceus manyar flaviceps , 
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Figs. 13-15. Ohelatacarus ploceus, sp. nov. ? ; 13. dorsum, 13a. enlarged view of dorsal seta. 

14. distal segments of leg 1,15. gnathosoma. 

Family : Cunaxidae Thor Female : Palp 5-segmented, 146 long, ex- 

Genus : Cunaxa von Heyden tending well beyond hypostome. Chaetotaxy of 

palp trochanter-nil, basifemur with one inner 
5. Cunaxa prinia sp. nov. lateral seta, telofemur with one short outer; 

(Figs* 16-18) lateral seta and one sharp inn^r'lateral setavi 
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FigB. 16-18. Cunaxa prinia, ap. nov. 16. dorsum, 17. left palp, 18. left tarsus I. 

all being simple ; tibiotarsus with one long almost upto half the length of palp genu ; 
simple innerlateral seta, anterior to it one with sickle shaped movable digit. Gnatho- 
short anterodorsal seta and a short inner soma rectangular at the base, attenuate distally. 
lateral seta, anteriorly two outer lateral setae Propodosoma with 2 pairs of short setae, of 
almost of same length. Chelicera broad at those, anterior pair shorter than posterior 
base, gradually tapering distally extending pair. Hysterosoma also with a shield having 3 
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pairs of setae of same length, the outer 2 pairs 
of hysterosomal setae on scutum. Coxal setal 
formula 2 :1:1 : 1. Three pairs of ventral 
setae present between coxae II and posterior 
tip of body. Leg IV being longest, tarsi longer 
than other leg segments. Tarsi I-1V with 2 
claws. Chaetotaxy of basifemur, telofemur, 
genu, tibia and tarsus of legs are respectively 
I: 1,2,4+1 solenidion, 4, 14+4 solenidia, 
II: 2,2,2+1 solenidion, 4+1 solenidion, 
12+2 solenidia, III: 3,4,4+1 solenidion, 

5, 8 ; IV : 0, 3, 5+1 solenidion, 3+1 duplex 
setae, 13. The anterior legs directed forward, 
posterior legs directed backwards. 

Male : Unknown. 

Eolotype ? , India : West Bengal : Midna- 
pur Dist., Patharkumkumi, 18.vi.1980, ex nest 
of Prinia inornata, ZSI Reg. No. 3221/17. 

Remarks : This species is easily distin¬ 
guished from all other known species by the 
character of the dorsal scutum and by the 
palpal chaetotaxy. 

6. Cunaxa capreolus (Berlese) 

Scirus capreolus Berlese, 1890, Acari, Myriapoda et 
Scorpiones hucusque in Italia, Fasc. 57 (9). 

Cunaxa capreolus, Vitzthum, 1929, Tierwelt Mittele- 
uropas, 3 (3) : 60. 

Cunaxa capreolus. Baker & Hoffman 1948, An, Esc. 
Nac. Cienc, Biol. Mexico, 5 : 231-232. 

Cunaxa capreolus, Muma, 1980, Ann. Ent. Soc. Amer., 
53 : 324. 

Female : Palpi 5 segmented, 192 long, 
extending beyond hypostome. Chaetotaxy of 
palpus : trochanter-nil, basifemur-one outer- 
lateral simple seta, telofemur-innersurface with 
sabre-like hooked process projected upward, 
one outerlateral simple seta; genu-inner 
surface with a strong spine, one anterior 
midventral seta and one simple outerlateral 


seta ; tibiotarsus-proximally with one spine¬ 
like seta outerlaterally adjacent to it one mid- 
ventral seta and one long simple seta at the 
inner surface ; anterior to it a small seta at 
the distal tip ; tibiotarsus sharply hooked at 
the distal tip. Chelicera attenuate, broadest 
at base, extending beyond base of palp genu ; 
fixed digit absent, movable digit curved and 
sharply pointed. Gnathosoma subtriangular ; 
attenuate distally, 3 pairs of long marginal 
setae. Propodosoma with smooth subrectan- 
gular shield with 2 pairs of finely branched 
sensory setae and 2 pairs of simple setae, 
Hysterosoma partly covered with a rectangular 
shield with 4 pairs of simple setae. Posterior 
to gnathosomal shield fine transverse striae 
present; lateral to the shield this striation 
pattern roughly longitudinal. Coxa I and II 
contiguous, coxae III and IV also contiguous. 
Coxal setal formula 2 :1 : 2 : 1, 5 pairs of 
setae present between coxae II and distal por¬ 
tion of body. Leg I and II directed anteriorly, 
III and IV directed posteriorly. Setation of 
basifemur, telofemur, genu, tibia and tarsus 
of legs I, II, III and IV are, respectively 1: 3, 
3, 4+1 solenidion+1 duplex setae, 3+1 dup¬ 
lex setae, 19+3 solenidia; II: 4,4, 6+1 
solenidion, 5+1 solenidion, 18+2 solenidia, 
III 3, 4, 4, 4, 16 ; IV : 1, 4, 5, 4+1 trichobo- 
thrium, 19. Tarsi I-IV attenuate, longer than 
combined length of genu+tibia ; tarsi I-FV 
with 2 claws and empodium. Body 710 long 
(from base of gnathosoma upto posterior tip 
of body) and 310 wide. 

Material examined : 1 ? , West Bengal : 
Midnapur Dist., Patharkumkumi, 15. vii- 1979, 
ex nest of baya, Ploceus philippinus ; 1 ? , 
same locality and habitat, 18. vii. 1980. 

Remarks : This is the first record of this 
species from India. This species is redescribed 
here since the earlier descriptions are inade¬ 
quate. 



Bulletin of the Zoological Sv/rvey of India 



Figs. 19-24. Cheylostigmaeus midnapurensis sp. nov. <J : 19. dorsal view, 20. enlarged view of 
dorsal body seta, 21. left palpus, 22. chelicera, 23. opisthosomal region, 24. terminal 
segment of leg I. 


7. Cunaxa setirostris (Hermann) 

Scirus setirostris Hermann, 1804, Mem. Apt. P. 62. 

Cunaxa setirostris von Heyden, 1826, Isis (Oken), 18 ; 
608, 


Cunaxa setirostris, Baker & Hoffman, 1948, An. 
Esc. Nac. Oienc, Biol. Mexico, 5 : 237-236. 

Cunaxa setirostris, Muma, I960, Ann . Ent. Soc, Amer., 
53: 824, 
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Ounaxa setirosiris, Singh & Mukhatji, 1971, Oriental 
Ins., 5 : 488. 

Ounaxa selirostris, Gupta & Ghosh, 1980, Rec. Zool. 
Surv. India, 77 : 194-195. 

Material examined : 1 ? , West Bengal : 

Midnapur Dist., Patharkumkumi, 15. vii. 1979, 
ex nest of Ploceus philippinus. 

Family : Stiomaeidae Oudemans 
Genus : Cheylostigmaeus Willmann 
8. Cheylostigmaeus midnapurensis sp. nov. 
(Figs. 19-24) 

Male : Basal segments of chelicera orna¬ 
mented dorsally with a knob-like process in 
each chelicera. Rostrum apparently without 
process. Pedipalp robust, palp femur heavily 
sclerotized, mesal surface with sharp apophy¬ 
sis, as in figure. Palp tibial claw strong, 2 
times as long as tarsus and about 1| times as 
long as tibia. Accessory claw on tibia well 
developed, tarsus with well developed trifid 
process ; the other setae present as usual. 
Dorsal idiosomal setae all thick, pubescent 
specially at tip. Propodosoma with 4 pairs 
and hysterosoma with 6 pairs of setae. A 
pair of humerals also present. The measure¬ 
ments of setae : vertical dorsal, seta-49, pre- 
ocular dorsal seta-63, being the longest. The 
other setae on propodosoma vary between 
40-48. The length of hysterosomal setae vary 
between 50-60, however, their length being 
shorter than the distance between succeeding 
setae. Solenidion on tarsus 1-33 long. Tarsus 
of leg I being longest, others of almost same 
length. Idiosoma -246 long, 180 wide, dis¬ 
tance from base of rostrum upto tip of cheli¬ 
cera- 134, posteriormost hysterosomal seta-58. 
Most of the leg setae being plumose at 
the tip. 

Female : Unknown. 


Holotype , INDIA : West Bengal : 
Midnapur Dist., Pathakumkumi, 29.iv.1978, 
ex nest of tailor bird, Orthotomus sutorius, 
ZSI Reg. No. 3224/17. 

Par a type : 1 S > data same as for holo¬ 

type, (both holotype and paratype mounted 
on same slide) ZSI Reg. No. 3225/17. 

Remarks : This species is related to Chey¬ 
lostigmaeus torulus Summers, but differs from 
the latter in having the palpal claw more 
strongly developed, in the relative length and 
nature of the dorsal setae, and in having a 
simple and sharp apophysis on the palpal 
femur. 

Genus : Stigmaeus Koch 
9. Stigmaeus woodi sp. nov. 

(Figs. 25-29) 

Female : Central plate characteristically 
shaped as in figure ; plates moderately scle¬ 
rotized, propodosomal plate rugose anteriorly, 
rest of the plate non-reticulate with 3 pairs 
of setae (ae, be, ce), all being weakly serrate 
with spatulate tip, and measuring 39, 49 
and 31, respectively. Central plate also 
possesses 3 pairs of setae, a, b, c, measuring 
45, 45 and 47, respectively and are of similar 
nature as on propodosomal plate. Auxiliary 
plates absent. Humeral plates well separated 
from propodosomal, non-reticulate, with 
humeral setae-45. Marginal plate distinct, 
la-45 ; lateral zonal plate as illustrated with 
seta lm-45. Intercalaries well separated, li- 
52. Setae le-27, being shorter than e (39). 
Ventrally, anal plate as figured. Macroseta 
IV spatulate, weakly serrate-27, empodial 
raylets pointed ; striations longitudinal 
between I and II pairs of legs and also 
between III and IV pairs of legs but trans¬ 
verse in the region between II and III pairs 
of legs ; striations shaped marginally 
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Pigs. 25-29. Stigmaeus woodi sp. nov. $ : 25. dorsal surface, 26. enlarged view of dorsal body seta, 

27. palpus, 28. terminal segments of leg X, 29. opisthosoma. 

and transverse in the region posterior to IV w2-ll, kI-29, KII-22. Macroseta IV/1 -1.2, 
pairs of legs and upto anal plate. Length be/ce-1.4, striations longitudinal, 
of idiosoma (from base of gnathosoma upto Holotype ? , INDIA : West Bengal t 
posterior tip of body)-358, solenidia wl-20, Midnapur Dist., Patharkumkumi, 9.V.1980, ex 
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Figa. 30-95. Agistemus prinia sp. nov. ? : 30. dorsum, 81. enlarged view of dorsal body seta, 
32. palpus, 33. chelicera and palp, 84. terminal segments of leg I, 35. opisthosoma. 


nest of dove, Streptopelia chinensis , ZSI Reg. 
No. 3226/17. 

Remarks : This species is similar to Sti- 
gmaeus scabre Summers, but can be easily 
distinguished from the latter by the nature 
of the dorsal setae. 


Genus : Agistemus Summers 
10. Agistemus prinia sp. nov. 

(Figs. 30-35) 

Female ♦ Fairly large mite with prominent 
postocular body. Propodosomal plate rugose 
with 4 pairs of setae, all being thick, 
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plumose, tip spatulate with hyaline margin. 
Measurements of setae: vertical-49, preo¬ 
cular-60, postocular 1-49, 11-56. Area lateral 
to the propodosomal plate longitudinally 
striated and the region immediately posterior 
to the plate transversely striated ; humeral 
seta-40 long. Hysterosomal plate also rugose, 
with 7 pairs of setae, their length vary 
between 52-62. Ventrally variously striated, 
region beween I and II legs with longitudinal 
striations, posterior to that transversely 
striated, region between III and IV legs 
longitudinally striated. Three pairs of setae 
present in the region from base of leg I-IV ; 

3 pairs of setae present on genital plate,-all 
being equal (18) and one pair present around 
it anteriorly. Leg II and I contiguous, legs 
III and IV also contiguous. Pedipalp with 
femur longest, tibial claw about 1£ times as 
long as palp tarsus ; the latter with a trifid 
process. Cheliceral bases ornamented. Tar¬ 
sus I and tibia I with solenidia, tarsus II and 
tibia II also with solenidia, all short and 
almost of equal length. 

Holotype $ , India : West Bengal : Midna- 
pur Dist., Patharkumkumi, 9.iv.l979, ex nest 
of Prinia inornata, ZSI Reg. No. 3227/17. 

Paraiypes 2 ? $ , data same as for holo¬ 
type, ZSI Reg. No. 3228/17. 

Remarks : This species is easily separated 
from all the related species by the peculiar 
idiosomal setae. 

Family : Bdellidae Duges 
Genus : Spinibdella Thor 
11. Spinibdella atyeoi sp. nov. 

(Figs. 36-40) 

Female : Body 816 long (including ros¬ 
trum), chelicera almost as long as palpal 
femur, ves -158 long, des-229 long. Chelicera 


longitudinally striated ; gnathosomal base of 
buccal cone striated ; dorsal hysterosomal 
setae simple, 61 long. Dorsal idiosomal striae 
as represented. Propodosoma cone -shaped, 
dorsum striatad with 3 pairs of setae includ¬ 
ing 2 pairs of sensilla ; both being broken ; 
anterior sensilla separated by 51 ; posterior 
sensilla lie apart 138. Hystoresomal setae 
almost of similar length, internal humeral -77 
long, external humeral -76 long. Propodosoma 
and hysterosome not significantly separated. 
Ventral idiosomal setae short, somewhat 
blunt, each genital plate with 5 setae, of 
those, 4 are in linear arrangement. Two pairs 
of paraanal setae present. Each claw with 
about 5-7 rays. Tibia 1-71 long, tarsus I- 83 
long, pretarsus- 22 long, tibia IV- 40 long, 
tarsus IV- 112 long. Coxal setal formula : 
5, 2, 3, 2. Other chaetotaxy of legs not 
possible to examine because those being 
crumpled. 

Holotype ? , INDIA : West Bengal : 
Midnapur Dist., Patharkumkumi, 9.viii.l980, 
ex nest of Prinia inornata , ZSI Reg. No. 
3229/17. 

Remarks ; This species differs from Spini¬ 
bdella thori (Meyer & Ryke), in that the 
internal humeral seta are longer than the first 
interspaces. 

Genus : Bdella Latreille 
12. Bdella baker! sp. nov. 

(Figs. 41-44) 

Female : Body 965 long. Palpus with 
telofemur and genu incompletely fused, ves- 
147, des- 189. Chelicera with faint longi¬ 
tudinal striae, 229 long, setae as figured. 
Gnathosomal base striated ; buccal cone with 
longitudinal striae, dorsal hysterosomal seta 
-34. Dorsal idiosoma striated; anterior 
sensillum -112 long, posterior sensillum- 102 
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Pigs, 36-40. Spimbdella, atyeoi sp. nov. ? • 36. dorsal surface, 37. ventral aspect of gnathosoma, 
38. chelicera, 39. palpus, 40. sensillum and pseudostigmatid organ. 


long, median propodosomal seta- 51 long. 
Hysterosomal setae all simple, internal hume¬ 
ral- 66 long, ventral idiosoma striated. Each 
genital plate with • 7 setae in linear arrange¬ 
ment ; 5 pairs of paragenital and 3 pairs of 


paraanal setae. Legs with each claw at least 
7 rayed, tibia I- 54 long, tarsus I- 69 long, 
tibia II -49 long, tarsus II- 56 long, tibia IV- 
67 long. Setae of trochanter I-FV : 3, 2, 1, 1 ; 
basifemur : 8, 6, 4, 7 ; telofemur : 6, 6, 5, 4 ; 
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Figs. 41-44. Bdella bakeri sp. nov. ? : 41. dorsal surface, 42. ventral aspect of gnathosoma, 43, palp, 
44. Bensillum and pseudostigmatid organ. 


tarsus IV with a trichoboth and a sensory 
seta ; tarsus II with 2 blunt sensory setae ; 
tarsus III also with a trichoboth. 


Male : Unknown. 

Hololype $ , INDIA : West Bengal : 
Midnapur Dist., Patharkumkumi, 29.vi.1980, 
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ex nest of dove, Streptopelia chinensis, ZSI 
Reg. No. 3230/17. 

Remarks : This species differs from Bdella 
captiosa Atyeo, in the striation pattern of the 
dorsum and in the leg chaetotaxy. 

Family : Raphignathidae Karmer 
Genus : Acheles Oudemans 
13. Acheles meyerae sp. nov. 

(Figs. 45-47) 

Female : Body elongated, oval, length 
(excluding gnathosoma) 302, width 179. 

Dorsum : Striated, with 4 plates. Anterior 
median plate bears 3 pairs of setae, of those, 
the anterior and posterior are of same length, 
median longer. Lateral plate bears 3 pairs of 
setae and one pair of eyes. The posterior 
median plate with 3 pairs of setae. Two pairs 
of setae present on the striated region, each on 
small platelets. Anteriorly, interscutal mem¬ 
brane with longitudinal striation, posteriorly 
striations are transverse. Supraanal plate with 
2 pairs of setae. 

Venter : 3 setae surrounding genital open¬ 
ing. Three pairs of setae present in the region 
from base of 4th pairs of legs up to anterior 
end of genital plate ; another 2 pairs of setae 
present between bases of 1st and 3rd pairs of 
legs ; bases of all four legs contiguous. 

Qnathosoma : Penultimate segment of palp 
with short claw. Palpal tarsus much longer 
than claw with 4 blunt setae at tip (setae 
longer than segment). Chelicerae fused medi¬ 
ally, movable chela stylet like. Peritreme 
tnds ip. basal portion of chelicera. 

Legs : First and fourth pairs of legs 
longer, second and third pairs of legs equal 
but shorter than former two pairs, each leg 
tarsus possesses 2 well developed claws and 
empodium. Tarasus I and II each with a 


clavate sense organ, that on tarsus III much 
shorter. 

Male : Unknown. 

Holotype ?, INDIA: West Bengal: 
Midnapur Dist., Patharkumkumi, 18.vi.1980, 
ex nest of Prinia inornata , ZSI Reg. No. 
3231/17. 

Paratype : 1 ? , same locality and habitat, 
as for holotype, 19.vi.1980. 

Remarks : This species differs from Ache¬ 
les aethiopica Meyer and Ryke in the shape 
of the plates, in the striation pattern, and in 
having only two pairs of setae between the 
anterior median and posterior median plates. 

Family : Tetranychidae Donnadieu 
Genus : Eotetranychus Oudemans 
14. Eotetranychus sp. 

Material examined : 1 ? , West Bengal : 

Midnapur Dist., Patharkumkumi, 17.vii.1977, 
ex nest of Ploceus philippinus . 

Remarks ; This is a plant feeding species 
and its occurrence in bird nest is somewhat 
accidental. The mite might have dropped 
into the nest from the leaf infested with the 
mite. 

Family : Erythraeidae Oudemans 
Erythraeid mite 

Material examined : One species of eryth¬ 
raeid mite in several examples was collected 
ex nest of Passer domesticus , 21.v. 1979, as 
well as from nest of Streptopelia chinensis, 
9.v. 1980. The identity of this species could 
not be determined for lack of literature. 
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Figs. 45-47. Acheles meyerae sp. nov. $ : 45. dorsal surface, 46. palp, 47. terminal segments of 


leg I. 

Family : Tarsonemidae Kramer 
Genus : Tarsonemus Canestrini &. Fanzago 
15. Tarsonemus sp. 

Material examined ; 1 $ ? West Bengal: 


Midnapur Dist., Patharkumkumi, 5.viii.l977, 
ex nest of Ploceus philippinus . 

Remarks : Since no male specimen was 
available, the specific identity could not be 
determined. 
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Suborder : Astigmata 
Family : Protolichidae 
Genus : Protolichus Trouessart 
16. Protolichus sp. 

Material examined : 1 ? , West Bengal : 

Midnapur Dist., Patharkumkumi, 5. vii. 1977, 
ex nest of Ploceus philippinus. 

Remarks : The specimen was badly dama¬ 
ged and its specific identity could not be 
ascertained. 

Family : Acaridae Ewing &. Nesbitt 
Genus : Tyrophagus Oudemans 

17. Tyrophagus putrescentiae (Schrank) 

Acarus putrescentiae Schrank, 1718, Enum Inst. 
Aust. Indig., 521. 

Material examined : 1 ? , West Bengal : 

Midnapur Dist., Patharkumkumi, 26. vi. 1980, 
ex nest of Ploceus philippinus. 

Remarks : This species was earlier recorded 
from nest of Ploceus manyar flaviceps in West 
Bengal (Gupta &. Chattopadhyay, 1979). This 
is a cosmopolitan species and occurs in varied 
habitats. 

Genus Acarus Linnaeus 

18. Acarus spp. 

Material examined : 3 $ ? , West Bengal : 
Midnapur Dist., Patharkumkumi, ex nest of 
Ploceus philippinus and Prinia inornata. 

Remarks : Because of damaged conditions 
and for want of sufficient literature, the speci¬ 
fic determination could not be ascertained. 

Family : Glycyphagidae Berlese 
Genus Glycyphagus Hering 

19. Glycyphagus domesticus (DeGeer) 

Qlycyphagus domesticus De Geer, 1778, Mem. Hist. 
Ins., 7 : 106-109. 


Material examined : 1 $ , West Bengal : 

Midnapur Dist., Patharkumkumi, 26. vi. 1980, 
ex nest of Passer domesticus. 

Remarks : This is the first record of this 
species from birds* nest in India. It has been 
reported from house, especially in damp 
premises (Evans et al., 1961). Woodroffe 
(1953) and Woodroffe and Southgate (1951) 
also reported this species from nests of birds. 

20. Glycyphagus destructor (Schrank) 

Acarus destructor Schrank, 1781, Enum. Inst. Aust. 
Indig., 521. 

Material examined : 1 ? , West Bengal : 

Midnapur Dist., Patharkumkumi, ex nest of 
Passer domesticus , 29. vi. 1980. 

Remarks : This species is reported from 
bird’s nest for the first time form India. It is 
primarily a pest of stored products and it 
probably infested the nest through nesting 
material. 

Suborder : Mesostigmata 
Family : Phytoseiidae Berlese 
Genus t Amblyseius Berlese 

21. Amblyseius largoensis (Muma) 

Amblyseiopsis largoensis Mama, 1955, Ann. Ent. Soc. 
Amer., 48 : 266. 

Material examined • Several ? $ , d d > 
and nymphs, West Bengal, Midnapur Dist., 
Patharkumkumi, on different dates : 20. viii. 
1978,15. viii. 1979, 21. vii. 1979, 18. vii. 1980, 
ex nest of Ploceus philippinus. 

Remarks : This mite normally occurs on 
leaves of plants and sometimes on soil. This 
species may have infested the nest through 
twigs, leaves, etc. with which the nest was 
built. 
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Family : Ascidae Voigtes &. Oudemans 
Genus : Asca von Heyden 

22. Asca pseudospicata Bhattacharyya 

Asca pseudospicata Bhattcharyya, 19G6, Proc. Zool. 

Soc. Cal., 19 ; 81 - 85 . 

Material examined : 1 ? , West Bengal : 

Midnapur Dist., Patharkumkumi, 21. vi. 1980, 
ex nest of Ploceus philippinus. 

Remarks : This species was described on 
the basis of specimens collected from bamboo 
leaf litter, rotten straw, soil under banana 
plant, etc. Earlier, Gupta and Chattopadhyay 
(1979) reported A. biswasi Bhattacharyya, in 
the nest of Lonchura striata. It contaminates 
nests probably through nesting material. 

Family : Macronyssidae Oudemans 
Genus : Ornithonyssus Sambon 
23. Ornithonyssus sp. 

Material examined : 2 ? ? , West Bengal : 
Midnapur Dist., Patharkumkumi, 21. v. 1979, 
ex nest of Passer domesticus. 

Remarks : The specimens were damaged 
and, hence, the species could not be deter¬ 
mined. However, whatever examination was 
made it could be inferred that it belonged 
to neither of the Ornithonyssus species known 
from India. It may be mentioned here that 
Ramachandra Rao and Rajagopalan (1970) 
reported 0. bursa from the nest of Passer 
domesticus while Gupta and Chattopadhyay 
(1979) reported 0. bacoti from the nest of 
Lonchura striata. 

Genus : Steatonyssus Kolenati 

24. Steatonyssus flabellifer sp. nov. 

(Figs. 48-49) 

Female : Idiosoma 573 long, 443 wide. 
Podonotal shield-265 long, 265 wide, opistho- 


notal shield- 295 long, 204 wide. Between 
podonotal and opisthonotal shields there is 
transverse striations. Podonotal shield with 
10 pairs of setae, measuring 15-38 long ; 
opisthonotal shield with 6 pairs of setae. All 
the setae smooth, simple, pointed. Striation in 
between podonotal and opisthonotal regions 
transverse, area lateral to the opisthonotal 
plate with longitudinal striations curving 
inwards. At least 6 pairs of setae present on 
the interscutal membrane on either side of the 
podonotal shield and over 16 pairs of setae 
on interscutal membrane on either side of the 
opisthonotal shield. Ventrally sternal shield 
much broader than long, posterior band 
sclerotized with 3 pairs of setae, posteriormost 
pair being longest. Genital plate-268 long, 
134 wide with a pair of small setae. Anal 
plate 134 long, 90 wide, anterior margin 
slightly projected into knob like structure. 
Ventral surface on the either side of anal 
plate setose. 

Legs : All legs of uniform length. 

Holotype V , INDIA: West Bengal : 
Midnapur Dist., Patharkumkumi, 15.vii.1979, 
ex nest of Ploceus philippinus , ZSI Reg. No. 
3232/17. 

Paratypes : 2 ? ? , data same as for 

holotype, ZSI Reg. No. 3233/17. Both holo- 
types and paratypes are on same slide. 

Remarks • This species is very close to 
Steatonyssus allredi Advani and Vazirani 
(1981) but is distinguished from it by the 
presence of 6 pairs of setae on the opistho¬ 
notal plate, instead of 5 pairs as in S. allredi ; 
the sternal shield is less wide, with setae St 
3 much longer ; and in having a lesser 
number of setae in the region around the 
anal plate. The shape of the anal plate also 
differs and serves as a distinguishing charac¬ 
ter. 
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Pigs. 48-49. Steatonyssus flabellifer sp. nov. $ : 48. dorsal surface, 49. ventral surface. 

Family : Ascidab Voigts &. Oudemans Suborder : Cryptostigmata 

Genus : Lasioseios Berlese Family : Oribatulidae Thor 

25. Lasioseins sp. Genus : Scheloribates Berlese 

Material examined : 1 $ , West Bengal : 25. Scheloribates albialatus Hammer 

Midnapur Dist., Patharkumkumi, 18.vi.1977, Scheleribates albialatus Hammer, 1961, Biol. Skr. 
ex nest of Ploceus philippinus, Dan. Vid. Selsk., 13 (l): 94. 
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Material examined : 4 $ $ > West Bengal, 
Midnapur Dist., Patharkumkumi, ex nest of 
Passer domesticus ; 1 ? , same locality, ex nest 
of Streptopelia chinensis. 

Remarks • This is the first report of 
Scheloribates mite occurring in bird nest. 
Earlier, Nolan (1955) reported Oribatula 
(Zygoribatula) sp. and Trichoribates from nest 
of Prairie warbler ( Dendroica discolor). Rama- 
chandra Rao &. Rajagopalan (1970) also repo¬ 
rted some undetermined species of oribatid 
mites from the nests of Corvus sp„ Passer 
domesticus and Acridetheres tristis. 

Family : Parakalummidae Grandjean 

Genus : Protokalumma Jacot 

26. Protokalumma sp. 

Material examined : 2 ? ? , West Bengal : 
Midnapur Dist., Patharkumkumi, 9.V.1980, ex 
nest of Streptopelia chinensis. 

Discussion 

The results reveal that except Protolichus 
sp. and Ornithonyssus sp., none of the other 
species are true ectoparasites of birds. Most 
of the other mites are either scavengers or 
predators upon other microarthropods. The 
only feather mite which was collected was 
Protolichus sp. It may be mentioned that 
earlier studies in this regard from India 
(Ramachandra Rao and Rajagopalan, 1970 
and Gupta &. Chattopadhyay, 1979) failed 
to report a single feather inite from birds’ 
nests. The most interesting feature is the 
variety of prostigmatid mites (8 families) 
that were collected in the present study and 
among them, besides Tarsonemidae and 
Tetranychidae, a majority are known to be 
efficient predators. As far as the references 
available to the authors, no report is avail¬ 


able on the occurrence of the mites belonging 
to the families Bdellidae, Stigmaeidae and 
Raphignathidae in bird nests. Nolan (1955) 
reported the occurrence of Tarsonemidae 
in bird nests while Delfinado (1976, 1978) 
reported a number of species including some 
new ones of Tarsonemus and Steneotarsonemus 
from bird nests. Another interesting point 
is the occurrence of a good number of mites 
belonging to Acaridae which do normally 
occur in stored products. This confirms the 
earlier observations of Baker et al. (1976) 
but unlike the latter, no mites belonging to 
Pyroglyphidae causing house dust allergy 
was available in the present study. This 
study also indicates that there is a vast scope 
of contributing in this aspect in India as 
the mite fauna of bird nests is not only rich 
but varied. Many of those, specially the 
haematophagous species may be of medical 
and veterinary importance as vectors of differ¬ 
ent diseases. In addition to mites, various 
other arthropods belonging to Araneida, 
Hemiptera, Coleoptera, Collembola, Orthop- 
tera, Neuroptera, Psocoptera, Thysanoptera, 
Isopoda, Pseudoscorpiones and Dipteran 
larvae were also in the collection. However, 
nature of their association with bird nests 
is yet to be established. 
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THE SUBGENUS ODAOMIA ENDERLEIN (DIPTERA : SIMULIIDAE) WITH 
A NEW SPECIES FROM HIMACHAL PRADESH, INDIA* 

M. Datta 

Zoological Survey of India , Calcutta-700 012 
ABSTRACT 

Simulium (< Odagmia ) adventiciwn , ap. nov. is described and illustrated with due cosidera- 


tion on its taxonomy and zoogeography. 

Himachal Pradesh is a part of the Lesser 
Himalaya, a massive mountainous tract with 
definite orographical features of the Hima¬ 
layan range. It lies approximately between 
30°23' N and 33° 12' N latitudes and between 
75°36’ E and 79°05' E longitudes and rises 
pearly to 5000 m in the north from the 
uneven valleys clothed with dense tropical 
forests to the high residual hills with sub¬ 
tropical and temperate forest assemblage. 
There are innumerable fast-running streams 
and several sluggish streams, pools and side 
pockets besides the riverine system. The 
climatic condition, broadly speaking, is mon- 
soonal: it refers to high annual range of 
temperature and varying humidity in different 
seasons of the year accompanied by moderate 
to heavy rainfall. Owing to its location and 
environment in juxtaposition, Himachal 
Pradesh enjoys unique Oriental fauna with 
the Palaearctic bias. The present paper thus 
clarifies the occurrence of the subgenus 
Odagmia Enderlein, a Palaearctic subgenus 
also in the Oriental part of Himachal Pradesh. 

The type-specimens are deposited in the 
National Collections of the Zoological Survey 
of India, Calcutta. 


Subfamily SIMULIINAE Newman 
Tribe Simuliini Newman 

Genus Simulium Latreille 

Simulium { Odagmia ) adventicium Bp. nov. 

Material available : $ $ , ? ? , pupa and 

larva (on slides and in alcohol). 

Male : Length about 4.0 mm. 

Head : Width more than that of thorax ; 
eyes holoptic and divided ; vertex black, with 
long dark erect hairs ; clypeus dark grey, with 
a coating of silvery pollinosity and dark erect 
hairs. Antenna (Fig. 1) 11-segmented, dark 
grey, with pale base of flagellomere 1 ; latter 
longer than other flagellomeres. Palpus 
(Fig. 3) dark grey. 

Thorax : Scutum velvety black, with golden 
recumbent hairs ; scutum with a pair of bright 
silvery shoulder patches (Fig. 7). Scutellum 
dark grey, nonshiny, with golden recum¬ 
bent hairs and dark erect hairs. Postnotum 
dark grey, nonshiny, silvery pollinose. Pleuron 
greyish ; pleural membrane with rather long 
golden hairs; pleural tuft dark ; katepi- 
sternum dark grey, shiny, bare. Knob of 
haltere off-white, stem and base brown to 


* Dedicated to the memory of my venerable parents. 
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dark. Wing-length about 3.0 mm. Veins 
brownish; costa with heavy stout black 
spinules intermixed with erect black hairs ; 
hair-tuft on base of costa brown but that on 
stem vein black ; basal section of radius bare ; 
subcosta with two or three hairs proximally ; 
radial sector simple, with erect black hairs 
and R t with spinules as well. Legs (Fig. 9). 
Fore coxa grey ; basal half of trochanter 
brownish and distal half grey ; femur brown 
with greyish tip ; tibia brownish with greyish 
distal end and a greyish patch at base, yello¬ 
wish along anterior margin before greyish 
distal end ; tarsus greyish black ; tarsomere 
1 rather slender, nearly 7.5 times as long as 
its greatest width. Middle coxa dark grey ; 
trochanter greyish with pale base; femur 
brown with greyish tip ; tibia brownish with 
greyish distal end and yellowish basally and 
greyish distally along anterior margin ; tarso¬ 
mere 1 yellowish basally; rest of tarsus 
greyish black. Hind coxa dark grey ; trochan¬ 
ter grey ; femur brown with dark tip ; tibia 
brownish with dark tip and dark tinge along 
anterior surface; tarsomere 1 subparallel¬ 
sided, somewhat expanded, pale yellow, a 
little darkened towards tip ; tarsomere 2 
basally brown and distally greyish ; rest of 
tarsus nearly greyish black. Calcipala (Fig. 11) 
much enlarged ; pedisulcus deep. 

Abdomen : Abdominal scale dark grey ; 
marginal hairs golden. Dorsum greyish black ; 
venter brownish to greyish. Segment 2 with 
a large silvery spot laterally and, segments 
6 and 7 each with a comparatively small 
spot laterally. Genitalia (Fig. 14) with large, 
elongate and subparallel-sided distimere, 
nearly twice as long as basimere ; basimere 
not noticeably produced beyond base of 
distimere; distimere with a single apical 
spinule *, body of ventral plate (Fig. 15) 
narrow and heavily toothed apically, with 


a coarsely haired anteroventral process; 
basal arms widely divergent; median sclerite 
large, with deep apical cleft making it prong¬ 
shaped and with serrated edges ; endopara- 
meral organ broad basally ; endoparameral 
hooks numerous. 

Female : Length about 4.0 mm. 

Head * Width more or less equal to that 
of thorax ; vertex greyish black, with many 
golden recumbent hairs and a few dark erect 
hairs; frons dark grey, shiny, narrower 
anteriorly, with many recumbent golden 
hairs and a few dark erect hairs laterally ; 
clypeus greyish, nonshiny, with golden hairs. 
Antenna (Fig. 2) 11-segmented, greyish black 
except yellowish scape, pedicel and base of 
fLagellomere 1. Palpus (Fig. 4) as in male ; 
sensory vesicle (Fig. 5) of segment 3 less 
than twice as long as wide, many pits 
present, mostly in clusters. Base of cibarium 
(Fig. 6) with some very minute denticles. 

Thorax: Scutum velvety black, with 
golden recumbent hairs ; scutum with boldly 
marked shiny pale grey pattern anteriorly 
in form of a pair of horse-shoes meet¬ 
ing towards mid-line and open ends 
directed outwards (Fig. 8). Scutellum dark 
grey with golden recumbent hairs and a few 
dark erect hairs. Postnotum dark grey, 
nonshiny, silvery pollinose. Pleuron greyish ; 
pleural membrane almost entirely with rather 
short golden hairs; pleural tuft golden ; 
katepisternum dark grey, shiny, bare. Knob 
of haltere off-white, stem and base brown to 
dark. Wing-length about 3.5 mm. Veins 
brownish; costa with heavy stout black 
spinules intermixed with erect black hairs ; 
hair-tufts on base of costa and stem vein 
brown ; subcosta hairy at least up to level 
of origin of radial sector ; basal section of 
radius bare ; radial sector simple, with erect 
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Pigs. 1-13. Simulium ( Odagmia ) adventicium sp. nov.: 1, £ antenna ; 

2, $ antenna ; 3, (J maxillary palpus ; 4, $ maxillary 
palpus ; 5, $ sensory vesicle; 6, base of ? cibarium ; 
7, scutal pattern ; 8, $ scutal pattern ; 9, legs ; 
10, ? legs ; 11, calcipala and pedisulcus of (J hind leg ; 
12, calcipala and pedisulcus of $ hind leg ; IS, $ tarsal 
claw 


black hairs and R x with spinules as well. Legs 
(Fig. 10). Fore coxa, trochanter and femur 
golden yellow except greyish tip of last; tibia 
golden yellow, with a greyish patch basally, 
leaving pale yellow anterior margin before 


greyish tip ; tarsus entirely greyish black ; 
tarsomere 1 dilated, nearly 5.5 times as long 
as its greatest width. Middle coxa greyish ; 
trochanter brownish *, femur golden yellow, 
with somewhat darkened end ; tibia golden 
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Figs. 14-18. Simulium ( Odagmia) adventicium sp. nov.: 14. genitalia ; 15, ventral plate 
(in rprofile) ; 16, $ genitalia ; 17, pupal gill ; 18, cocoon ; 


yellow, with dark tip and a dark tinge on 
posterior half of anterior margin; nearly 
basal two-thirds of tarsomere 1 golden yellow 
and rest of tarsus greyish black. Hind coxa 
greyish black •> trochanter pale brown ; femur 
golden yellow, gradually darkened to tip ; 
tibia golden yellow proximally with a greyish 
patch on posterior margin and gradually 


darkened to greyish tip distally ; tarsomere 

1 subparallel-sided, narrow, golden yellow 
with darkened distal one-third ; tarsomere 

2 golden yellow on basal one-third and grey¬ 
ish black on distal two-thirds, rest of tarsus 
greyish black. Calcipala (Fig. 12) much 
enlarged *, pedisulcus highly deep ; claw (Fig. 
13) with a small basal tooth. 
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Pigs. 19-24. Simulium ( Odagmia) adventicium sp. nov. : 19, larval cephalic apofcome; 

20, hypo9tomium and postgenal cleft; 21, antenna; 22, tip of mandible: 

23, respiratory histoblast; 24, anal sclerite. 


Abdomen : Abdominal scale greyish; 

marginal hairs golden. Dorsum greyish 
black; venter greyish. Segments 2-5 with 
yellow-white posterior edges ; distal segments 
yellow-white further laterally due to shining 
terga 6*8. Anal cerci of genitalia (Fig. 16) 
simple bluntly rounded lobes ; spermatheca 
without reticulate pattern. 

Pupa : Body-length about 6.0 mm. Dor¬ 
sum of head and thorax with disc-like tuber¬ 
cles scattered all over. Head and thoracic 


trichomes moderately long and simple. Gill 
(Fig. 17) 8-filamented, arranged in four pairs, 
each with a short common stalk; gill 
filaments spreading basally but tips nearly 
approximated ; gill shorter than pupal body. 
Tergum 1 with 2 or 3 setae on each side •, 
tergum 2 with a row of 3 spinous hooklets 
and a few accessory setae on each side ; 
terga 3 and 4 each with 4 hooks and a few 
setae on each side ; terga 7 and 8 approxi¬ 
mately with 6 and 8 spines respectively on 
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each side of mid-dorsal line. Sternum 4 with 
a pair of setae on each side *, sternum 5 with 
a pair of hooks, close together, on each side 
near posterior margin ; sterna 6 and 7 each 
with same number of hooks on each side 
but widely spaced. A pair of minute tail- 
hooks present. Cocoon (Fig. 18) with a 
short neck, loosely woven and a little fenes¬ 
trate antero-ventrally, with a definite margin 
of thick strands, but without antero-dorsal 
median projection. 

Larva : Length about 8.0 mm. Head 
(Fig. 19) with brownish cephalic apotome ; 
head-spots pale and not at all boldly marked. 
Antenna (Fig. 21) basically 4-segmented, with 
a secondary annulation ; last two segments 
above apical level of cephalic fan stem; 
entirely brownish with pale joints. Postgenal 
cleft (Fig. 20) small, unevenly rounded, 
shorter than postgenal bridge. Hypostomium 
(Fig. 20) with 9 pointed teeth apically; 
corner and median teeth moderately promi¬ 
nent ; 7 or 8 hypostomial setae on each 
side *, hypostomial rows divergent posteriorly 
from lateral margins of hypostomium. Tip 
of mandible (Fig. 22) with first 3 comb-teeth 
evenly decreasing in size, other comb-teeth 
very long and fine *, two mandibular serra¬ 
tions. Respiratory histoblast (Fig. 23) with 
8 filaments as in pupa. Thoracic cuticle bare. 
Abdomen broadest at sixth segment ♦, abdo¬ 
minal cuticle bare. Ventral papillae incons¬ 
picuous. Rectal “gills” 3, without secondary 
lobules. Rectal scales present. Anal sclerite 
(Fig. 24) with anterior arms united with 
posterior arms individually. Accessory 
sclerite absent. 

Material examined : Holotype <? (reared 
from pupa), India : Himachal Pradesh, 
Vashisht, a large stream flowing down the 
Chandigarh-Manali Road, 1850 m., 10.X.1979. 
Coll. M, Datta . Allotype 7 (reared from 


pupa), same data as holotype. Para types 4 
<$ , 3 $ $ (reared from pupae), 12 pupae 

and 18 larvae, same data as above ; 1 pupa 
and 2 larvae, Patlikuhl, a small stream, 
1800 m., ll.x.1979, Coll. M. Datta. 

Discussion : Odagmia Enderlein is a small, 
Palaearctic subgenus, occurring widely from 
Europe to Japan through Siberia and Central 
Asia to the east and, North Africa and the 
Mediterranean islands to the west. It is a 
main component of the Simulium Latreille 
(s. I .) fauna, particularly in the mediterranean 
area, including the Canary islands, Morocco 
and the Middle East. With reference to the 
dubious record of Simulium, ( Odagmia ) ornatum 
Meigen by Puri (1932) from South India, 
Crosskey (1969) opines that this segregate in 
in the Old World does not extend into the 
Oriental Region. However, the Palaearctic 
subgenera Wilhelmia Enderlein and Tetisimu - 
Hum Rubtzov extend eastwards to the fringes 
of the Oriental Region (Puri, 1933 ; Crosskey, 
1967); both these groups are characteristic 
to the semi-arid areas of south-west and 
central Asia and of Mediterranean Europe 
and North Africa. Thus, on zoogeographical 
grounds the occurrence of Odagmia in Hima¬ 
chal Pradesh and/or in the other semi-arid 
parts of India is not unlikely. In the light of 
the definition of this subgenus (see Crosskey, 
1967 ; 1969) the species under consideration 
belongs to Odagmia despite its certain atypical 
characteristics which might have eventually 
come up due to its abode in the Oriental- 
Palaearctic transitional zone. Thus, the charac¬ 
teristics of the cocoon and of the larva 
incline more to Tetisimulium than to Odagmia . 
The cocoon of this species is necked and 
fenestrate anteriorly. The head-spots of the 
larva are not at all boldly marked and are 
essentially negative as in Tetisimulium and in 
several Simulium ( s . str .) species. 
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Simvlium ( Odagmia ) adventicium sp. nov. 
in having shining female frons is closer to 
S. (0.) nitidifrons Edwards, 1920, a widespread 
Palaearctic species, and the three supposed 
species, viz,, S, (0.) intermedium Roubaud, 
1906 ; S. (0.) H-nigrum (Abreu, 1922) and 8. 

( 0 ) insolitum (Abreu, 1922) described from 
the Canary islands, than to S. (0.) ornatum 
Meigen, 1818, with non-shining female frons, 
but obviously belongs to the ornatum-group. 
These Canary species and also 8, egregium 
Seguy described from Morocco are all based 
on female holotype specimens. According 
to Crosskey (1967 ; 1969), these are seemingly 
conspecific with each other or even with 
nitidifrons. S, (0.) adventicium sp. nov. has 
very largely reddish yellow legs unlike “ inter¬ 
medium I nitidifrons complex” *, the latter 
species also differing in the following charac¬ 
ters : flattened male fore tarsus ; marginal 
extension of distimere dorsally at base ; vent¬ 
ral plate in profile more sloped up from beak 
and bilaterally expanded median sclerite; 
poorly developed female calcipala ; ventral 
pair of pupal gill filaments with comparatively 
large stalk; non-necked and non-fenestrate 
cocoon ; and the rather boldly marked larval 
head-spots and the thorny anal sclerite among 
certain other differences. In fact, it is difficult 
to distinguish males of adventicium and orna¬ 
tum since the ventral plates are extremely 
alike but the latter species differs in having 
dilated fore tarsus and broad uncleft median 
sclerite. The male of S, (S.) spinosum Doby 
and Deblock, 1957, a British species (see 
Davies, 1966) which is very close to ornatum, 
has narrow fore tarsus as in adventicium but 
a close examination reveals that the angle of 
the ventral plate with the beak in the latter 
species is much shorter. Dr. R. W. Crosskey 
(in lilt.) informs the author that there are no 
stable distinctive characters by which larvae 


and pupae of “ intermedium / nitidifrons com¬ 
plex” can be isolated from those of ornatum 
(s. I ,). S, (0.) adventicium can, however, be 
readily recognized among all these species by 
its necked and anteriorly fenestrate cocoon 
and essentially negative larval head-spots. 

The establishment of adventicium as a new 
Odagmia species, therefore, rests on the com¬ 
bination of certain unique characteristics : 
shining frons, extensively reddish yellow legs, 
much enlarged calcipala and highly deep 
pedisulcus in females ; slender fore tarsomere 
1, lateral spots on abdominal segments 2, 6 
and 7, acute angle of ventral plate, prong¬ 
shaped median sclerite with deep cleft in 
males ; necked and fenestrate cocoon ; and 
essentially negative larval head-spots. 
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A NEW SYNONYM IN INDIAN RHINOCYPHA RAMBUR, WITH A REVIEW 
OF THE SPECIES-GROUPS FENESTRELLA AND BIFASCIATA 
(ODONATA : CHLOROCYPHIDAE) 

A. R. Lahiri and C. Sinha 

Zoological Survey of India , Calcutta 

ABSTRACT 

R . bifenestrata Fraser is considered a synonym of R. cuneata Selys upon a review of the 
characters of the species groups ‘Fenestrella’ and ‘Bifasciata* under the genus Rhinocypha 
Rambur. 


Rhinocypha cuneata Selys originally des- 
cribed from Tibet, is now known to have 
a wider distribution in Eastern Himalaya, 
e. g. Mungpoo and Turzum in the Darjeeling 
district, Gopaldhara in Assam (Fraser, 1934) 
and Siki and Tahlia in Arunachal Pradesh 
(Lahiri, 1977, 1979). Subsequently Fraser 
(1922) described another species R. bifenestrata 
from Mungpoo. 

While going through a fairly large collec¬ 
tion of 72. cuneata Selys from different parts 
of north Bengal and Arunachal Pradesh, a 
range of gradations was observed in the 
distinctive features laid down by Fraser (1934) 
for seperating the two species. A compara¬ 
tive . study shows that, bifenestrata Fraser is 
only a synonym of B. cuneata Selys. 


Analysis of the species-*group’ characters 
under the genus Rhinocypha Rambur. 

Fraser (1934) in his “Key to the Indian 
species of Rhinocypha” used the nature of 
hind wing markings for distinguishing the 
set of two species groups, ‘Fenestrella’ and 
‘Bifasciata’. However, a close look at various 
characters seperating the groups leads one to 
belive that Fraser incorporated his species 
bifenestrata within the ‘Bifasciata’ group on 
rather superfluous grounds, since, a resonable 
analysis of the character presented by this 
species clearly indicates its closer affinity to 
‘Fenestrella’ group. 

In this connection, it would be worth¬ 
while to summarize the characters used by 


Fenestrella-gcoup 
(72. cuneata Selys 
and its allies) 

1. Origin of R a At subnode 

2. Wings markings Opaque black with iridescent 

Vitreous spots of blue, 
violet or emerald green 


3. Comparative Hindwings considerably 

broadness of wings broader than forewings 

5 


Bifascia ta -group 
(R. bifenestrata 
Fraser and its allies) 

At or slightly distal to subnode 

Hyaline or hind wing marked 
with one or more opque black 
bands running from costa to 
hinder border. 

Hind wings only slightly broader 
than forewings 
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Fraser (1934) to distinguish the two species 
groups mentioned above: 

Amongst such distinguishing characters, 
the origin of R a is clearly overlapping in 
nature and do not therefore, serve any use¬ 
ful purpose in distinguishing the two species 
groups. In respect of wing markings it is 
noticed that, while the members of Fenestrella 
group conform with each other in having a 
general common pattern, the members of 
Bifasciata group present a wide range of dis¬ 
tinction in this respect. Thus, while the wings 
are completely hyaline in immaculata Selys, in 
hilarye Fraser, trifasciata Selys* and bifene¬ 
strata Fraser the wings are distinguished into 
hyaline (near bases) and vitreous violet (or 
violt-green or emerald-green) areas, such 
vitreous areas being marked by black bands. 
Such black bands in case of hilarye Fraser 
and trifasciata Selys are present only in hind 
wing, rather narrow, and are either isolated 
from or partially joined to one another by 
narrow isthmus running only along either the 
costal or the inner wing border. In bifene¬ 
strata however, nature of the black area is 
altogether different. Not only the forewings 
in case of bifenestrata are heavily marked with 
black, but in hind wing also, the black areas 
are so extensive and broadly contiguous along 
costal as well as inner wing border that, the 
vitreous areas are reduced to isolated areas 
or spots. One thus finds it difficult to regard 
the black markings in the wings of bifenestrata 
as ‘bands’—the only key character (couplet 3, 
p. 8) used by Fraser (1934) to distinguish the 
set of species of the two groups, * Bifasciata ’ 
and ‘Fenestrella\ 

Taking into consideration the nature of 
wing markings of bifenestrata as stated by 


Fraser (1934) on one hand and that of the 
different species of the Fenestrdla group on 
the other, it is further noticed that bifenestrata 
Fraser indeed shows a keen similarity with 
cuneata Selys in this respect. Their closeness 
was also perceived by Fraser (1934), who (on 
p. 33) wrote that “This species” (i.e. R, bifene- 
straia) “is, I think, more nearly related to 
R. cuneata than to R. bifasciata 

Regarding comparative broadness of fore 
and hind wings, Fraser (?oc. cit) did not 
provide any morphometric data for the vari¬ 
ous species groups proposed by him under the 
genus Rhinocypha Rambur. However, in the 
figures of the wings of the two species provided 
by the author it is noticed that the fore and 
hind wings measures respectively 21 mm and 
24 mm in case of R. cuneata Selys (Fig. 3, p. 
10) and 22 mm and 23 mm in case of R. 
bifenestrata Fraser (Fig. 11, p. 34). It shows 
thereby that, the fore and hind wings are 
almost similar in width in case of bifenestrata , 
but in cuneata the hind wings are a shade 
wider than forewings (in the ratio of 7 : 8). 

In summing up the foregoing discussion 
of the species ‘group’ and ‘key’ characters, 
it may be said that, one fails to make any 
sound distinction between R. cuneata Selys 
and R. bifenestrata Fraser upon such characters 
in as much as placing them in different 
species “groups”. Both species judged reson- 
ably obviously belong to one and the same 
species group i. e. Fenestrella-gcoup. 

Material examined : 42 exs ; 41 exs, 

Arunachal Pradesh ; 23 exs, Siang division ; 
21 exs, coll. S . K, Tandon & O. S . Arora : 
3 & S% Tappi, 23. x. 1966 ; 2 <£<3,1$, 
Dali village, 10. x. 1966 ; 2 $ $, Dulla, 


* 22. bifasciata Selys, another member of the Bifasciata-gtonp mentioned by Fraser (1934) has sinoe been suppre¬ 
ssed under 22. trifasciata Selys by Singh and Prasad (1976.) 



LAtlfoi & SlftttA : few synonym of Fenestrella and Bifasciata 


35 


24.&1966 ; 3 <J $ , Pading village, ll.x.1966 *, 

4 , 4 $ $, Bame village, 30.x. 1966; 

2 #<$, Dali Camp, 12.x.1966 ; 2 <Jd, coll. 

Hi IT. Oupta & M. Prasad : 1 ex, on way to 
B61ung, 2L.X.198L ; Id, Basar, 23.X.1981 ; 

14 exs, Subansiri district; 5 exs, 28.x. 1966, 
6611. S. K. Tandon & G. 8. Arora : 3 d d, 
Brldae; 1 d, 1 ? , Daporijo; 7 exs, coll. 

A . N. T. Joseph ♦ 1 $, Tipi, 6.V.1966 ; 3 
d d> 3 % ?, Tamen, 18-20.V.1966 ♦, 2 d d, 
Oft way to Mori, Upper Subansiri district, 
25.ic.1981, coll. S. K. Oupta & M. Prasad ; 

2 dd> Pinjuli, Kamang division, 4.V.1966, 
coll. A. N. T. Joseph * 1 $ , 1 $, Wakro, 
Lohit dist. Daphabum Expedition, l-3.xii. 
1969-70, coll. J. M. Julka ; 1 d, West 
Bengal, Reyang, 30. v. 1972, coll. H. S. 
Sharma & Party. 

Measurements (in mm) and Nodal index : 
(for males and females respectively) j Length 
of abdomen : 18.0-24.0, 17.5-21.0; length of 
hind wing: 23.0-30.0, 25.0-32.0; number 
of antenodal veins : fore wing : 15-23, 15-21 ; 
hind wing : 14-23, 17-20 ; number of postno- 
dal veins: fore wing : 29-50, 26-34, hind 
wing: 27-43, 24-34. 

Observations in respect of characters of 
taxonomic importance. 

The nature of various characters of taxo¬ 
nomic importance exemplified in the speci- 
tftefts of R* cuneata Selys under study are 
0te66nted below with an attempt to show how 
these intergrade between the descriptions of 
B. mneata Selys and R. bifenestrata Fraser, 
provided by Fraser (1934). 

Markings of forewing ; Opaque area of 
fdrewiftgs in the specimens studied shows a 
Cdfhplete gradation from being very extensive 
(Plate I, figs. 3&.4) like that of R t cuneata Selys 
(Covering costal half or more than that in 
extent) to less than costal half (Plate 1, fig. 2) 


and falling to narrow isthmus apical to pteros* 
tigma and following some distance from node 
to pterostigma (Platel, fig. 1) as that of bifenes- 
trata Fraser. Due to variability of its extensive¬ 
ness the opaque area of forewing is in some 
specimens limited posteriorly by IR<i< (Plate 
I, 2) or R< „+« (Plate I, fig.4), but in others, the 
opaque area extends upto MA (Plate I, fig. 1). 

Extent of opaque area in hind wing : Fraser 
(1934) mentioned in the description of the 
two species that in hind wing, the opaque 
area extends 4-5 cells proximal to node in 
R . cuneata Selys, while the same extends 3-4 
proximal to node in R. bifenestrata Fraser. 

In the specimens under study, however, it is 
observed that the opaque area in hind 
wing extends based variably upto only mode 
(Plate I, figs. 2 & 3) or upto 5 cells (Plate I, 
fig. 1) proximal to that level in costal space. 

Nature of preapical vitreeous spot in hind 
wing : As described by Fraser (1934), the 
preapical spot in hindwing of R . cuneata 
Selys is oval, narrower than the middle row 
of vitreous spots and with its outer border 
in line with inner border of pterostigma. 
Although Fraser ( loc. cit.) stated the nature 
ot the pre-apical vitreous spot to be variable 
in R. bifenestrata Fraser, in the figure of 
wings of the species provided by the author 
it is found that the pre-apical spot is as wide 
as the middle row of vitreous spots. In the 
specimens under study (Plate I, figs. 1 to 4) we 
notice an intermediate situation in respect 
of the relative width of the pre-apical spot 
while its outer border is found to lie vari¬ 
ably along the inner end of pterostigma or 
proximal to that level. 

Nature of Medial row of vitreous spots • In 
the specimens at our disposal it is noticed 
that of the medial row of vitreous spots, the 
costal is usually separated from the two 
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posterior ones (Plate 1* figs.l, 3 and 4), but all 
three may also be isolated (Plate I, fig. 2). Here 
again we find a gradation of situation linking 
R. cuneata Selys and R. bifenestrata Fraser. 

Relative breadth of fore and hind wings : In a 
random sample of 10 exs. of specimens under 
study the relative breadth of fore and hind¬ 
wing are found to be as follows : 7.0 : 6.0 
(2 exs) ; 7.0 : 7.5 (1 ex) ; 7.0 : 7.7 (4 exs) ; 
7.0 : 8.0 (3 exs). Therefore, the specimens 
at our disposal also present variable situation 
in respect of relative width of fore and hind 
wings grading into the ideal conditions of R. 
cuneata Selys and R. bifenestrata Fraser. 

Conclusion : From the foregoing analysis 
of species group characters and observations in 
respect of characters of taxonomic importance, 
it becomes amply clear that bifenestrata Fraser 
can not hold a distinct identity and therefore, 
for fitness of things it is sunk as a synonym 
under R, cuneata Selys. However, some ampli¬ 
fication of the existing description of R. cuneata 
Selys appear worth recording. Over and above 
what has already been discussed in connec¬ 
tion with the characters of taxonomic impor¬ 
tance, the specimens studied also present 
some variations in respect of body markings. 
Thus, labrum does not bear any mar¬ 
king in the specimens studied and in most of 
them, the hind femora are not pruinosed. The 
details of thoracic marking in the specimens 
studied differ in details from the description 
of either species as provided by Fraser 
(1934) and stand as follows : Male—Mesotho- 
racic triangle blue, large and complete, exten¬ 
ding as far as antealar sinus ; a posthumeral 
line, incomplete below and broken above to 
part with a small isolated upper spot *, a small 
upper spot just above the humeral suture ; 
a line on 1st lateral suture, of about half the 
length of post humeral line, and narrowly 
separated from a linear streak bordering the 
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upper margin of mesepimeron ; some or all the 
foregoing markings are subject to being reduced 
or obsolate;a broad stripe largely covering the 
mesepimeron and a triangular stripe over the 
upper part of metepimeron ; a short fine ante¬ 
rior streak repesenting the antehumeral stripe 
of the female rarely present. Female : Mark¬ 
ings very similar to the male, but are better 
defined ; the posthumeral line not broken and 
the upper antehumeral spot expanded into a 
narrow streak curved towards the antealar 
sinus ; in addition, a fine antehumeral line 
is present that extends backwards from the 
anterior end for variable distance. 
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GENERIC RELATIONSHIP AND STATUS OF THE SCYLIORHINID SHARK, 
SCYLIORHINUS (HALAELURUS) SILASI TALWAR, 1974 
(CHONDRICHTHYES : SELACHII, SCYLIORHINIDAE) 

L. J. V. COMPAGNO, 

Tiburon Centre for Environmental Studies , 

San Francisco State University , 

Tiburon , California 97924 

AND 

P. K. Talwar, 

Zoological Survey of India 
Calcutta-700 016. 

ABSTRACT 

The taxonomic status and generic relationship of the scyliorhinid shark, Scyliorhinus silasi 
Talwar, are discussed, based on re-examination of the type material and some topotypes. This 
speoies is now assigned to the genus Cephaloscy Ilium Gill. 


Introduction 

Talwar (1974) described Scyliorhinus 
( Halaelurus ) silasi from four specimens collec¬ 
ted off Quilon, Kerala at 300 m depth. The 
holotype and three paratypes, are in the 
respository of the Zoological Survey of India, 
Calcutta. Rama Rao (1975) reported this 
species as Scyliorhinus natalensis (Regan) on 
the basis of the same study material. 

Springer (1979), in his revision of the 
family Scyliorhinidae, included S. silasi under 
the description of Halaelurus quagga (Alcock, 
1899) and noted that its status was doubtful 
pending determination of whether or not the 
species had a supraorbital crest on its 
cranium. Smith (1980) evidently followed 
Springer in listing silasi under quagga in her 
Catalogue of the fishes of the Western Indian 
Ocean. 

We have reexamined the type material of 
Scyliorhinus silasi and compared it with the 
holotype of Scyllium quagga Alcock, 1899 
(ZSI F 751/1, 273 mm adult male). The two 
species are neither conspeeific nor congeneric. 


A discussion on the status and generic rela¬ 
tionship of Scyliorhinus ( Halaelurus ) silasi 
follows. 

Cephaloscyllinm silasi (Talwar) 

(Fig. 1) 

Scyliorhinus ( Halaelurus ) silasi Talwar, 1974, J. mar. 
biol. Ass. India, 14 (2) : 779, fig. 1 (type-locality : 
off Quilon, Kerala, 300m). 

Scyliorhinus natalensis (nec Began) Rama Rao, 1975, 
J. Bombay nat. Hist. Soc., 72 : 218. 

Halaelurus silasi : Jhingran, 1982, Fish and Fisheries 
of India : 6 (name only). 

Material examined : ZSI F 6562/2, $, 

318 mm, off Quilon, Kerala State, depth about 
300 m, 3 March 1971, holotype ; ZSI F 6563/2, 
<?, 360 mm, collected along with holotype j 
ZSI F/6564/2, ? , 215 mm, off Quilon, depth 
about 300 m, 4 March 1971, paratype ; ZSI F 
6565/2, $ , 188 mm, collected along with the 
second paratype ; ZSI F/7572/2, 5 exs., 151- 
192 mm, off Quilon (Kerala), depth about 
250 mm, 4-6 February 1977. 

Diagnosis : A scyliorhinid shark with a 
supraorbital crest on cranium ; no labial furr¬ 
ows along jaws (a vestigial furrow often 
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present at mouth angle); snout very broad, 
short, wedge-shaped ; nostrils with broad 
anterior nasal flaps, without barbels but with 
strong medial keels, reaching mouth but well 
separated medially; head and body very 
broad and stout, head and body about as 
long or only slightly shorter (young) than 
tail; first dorsal fin with origin above pelvic 


longed preorbital and postorbital processes), 
gill openings dorsolateral and well above pect¬ 
oral bases, and analfin far anterior to the 
second dorsal fin. Scylxovhxnus sxlasx t on the 
other hand, has a supraorbital crest on its cra¬ 
nium and falls in the genus 0ephaloscyUiiim 
Gill, 1862 on the following additional charac¬ 
ters : labial furrows vestigial, not extending 




Fig. 1. Gephaloscyllium silasi (Talwar), paratype, 860 mm adult male. 


bases *, second dorsal fin about half as large 
at first, with its base entirely above base of 
anal fin; caudal fin without a crest or 
enlarged denticles on its dorsal and ventral 
margins; and colour pattern simple with 
relatively few, broad, dark dorsal saddle 
markings on a lighter background ; size at 
maturity relatively small, male adult at 
360 mm. 

Discussion 

Scyllium quagga Alcock lacks a supraor¬ 
bital crest and on this and other characters 
falls in the genus Halaelurus Gill; it is parti¬ 
cularly close to #. natalensis (Regan) and 
H. lineatus Bass, D* Aubrey &. Kistnasamy, 
1975, in its colour pattern, pointed snout, 
heavy ridges over the eyes (fomed of the pro- 


onto lower jaw ; first dorsal fin about twice 
size of second, with its origin above pelvic 
bases ; head and body very broad and stout, 
the length of head and body from snout to 
vent about equal or slightly less (young) than 
tail from vent to caudal tip ; snout very short; 
anterior nasal flaps well separated medially ; 
second, dorsal with base entirely above anal 
base. We have no evidence if this species 
can inflate its stomach like some other mem¬ 
bers of the genus. 

Within Cephaloscyllium C. silasi is a very 
distinct species, separable from all other 
species by the combination of its simple 
colour pattern, with a few broad dark saddle 
markings and no small spots (see Talwar, 
1974, fig. 1), wedge-shaped head in dprso- 
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ventral view, anterior nasal flaps broad, not 
attenuated, and reaching mouth, ciaspers very 
long and slender, and apparent small size 
(male mature at 360 mm). 
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DISCOVERY OF THE GENUS CAENOSCELIS THOMSON (COLEOPTERA : 
CRYPTOPHAGIDAE) FROM INDIAN REGION AND DESCRIPTION 
OF A NEW SPECIES FROM NEPAL 


T. Sengupta and P. K. Basak 
Zoological Survey of India , 
Calcutta . 


ABSTRACT 

The genus Caenoscelis Thomson is recorded for the first time from Indian region and a new 
species C. franzi is described from Nepal. 


In Junk Catalogus Schenkling (1923) 
placed the genus Caenoscelis Thomson under 
the subfamily Atomariinae and listed 18 
species under this genus from Europe, North 
and South America. Sengupta in his unpub¬ 
lished Ph. D. thesis (1967) retained it under 
the Subfamily Atomariinae and separated 
the genus Caenoscelis from other genera of 
Atomariinae in having 5 — 5 — 4 tarsal 
formula in male, antennal club two-segmen- 
ted, transverse line on vertex present, ster¬ 
nal fittings between the mesacoxae with two 
separate knobs, aedeagus with articulated 
parameres and metatarsal and abdominal pits 
absent. A joint work by Sengupta and 
Crowson on the family Cryptophagidae (will 
be published elsewhere) where they treated 
Caenoscelis as a separate tribe which includes 
the New Zealand genus Picrotus Sharp (the 
latter genus listed by Hetschko (1930) at the 
end of family Cucujidae as unknown syste¬ 
matic position) for double knobbed meso- 
metasternal junctions, heteromerous male 
tarsi and lack of Atomariinae-type of sternal 
gland openings. 

So far, this genus was unknown from 
Indian region, in the present study only one 
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male specimen (which described below as a 
new) collected by H. Franz from Nepal. The 
new species is nearest to C. ferruginea Sahib, 
but differs from the latter species in having 
elytral punctures fine, antennal segment 9 
distinctly transverse, pronotum rather 
strongly narrowed in front and its punctura- 
tion distinct, strong and dense, elytral 
puncturation finer and less distinct than that 
of on elytra. 

Caenoscelis franzi sp. n. 

(Figs. 1-3) 

General appearance small, somewhat 
oblong, more or less uniformly narrowed in 
front and less so in behind. Dorsal surface 
uniformly reddish brown and covered with 
fine, short and dense pubescence. 

Head partly exposed, vertex distinctly, 
uniformly and densely punctured. Antennal 
insertion closely situated and almost exposed. 
Eye large and coarsely faceted. Antenna 
moderately large, segment moniliform, scape 
moderately large and slightly elongated, pedi¬ 
cel moderately large and slightly elongated 
but smaller than scape, segment 3-9 alternately 
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Figa. 1-3. Caenoscelis franzi ap. n. 


large and small, segment 9 distinctly smaller 
than segment 10 and transverse, club 2-seg- 
mented, segment 11 distinctly longer than 
segment 10. Prothorax transverse, narrowed 
in front, less so posteriorly, lateral margin 


dark, finely serrated and uniformly bordered 
throughout, front margin almost straight, 
front and hind angles slightly obtuse. Prono- 
tum uniformly convex with a pair of distinct 
prebasal impressions and with a pair of 
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depressed oblong impressions of basal half 
(more distinct when seen from inclined 
position), puncturation distinct, uniform, 
width of each puncture is slightly greater than 
the space between them, pubescence fine, 
uniformly projecting posteriorly, slightly in¬ 
wards towards middle line. Scutellum large, 
transverse, its posterior margin rounded, pun¬ 
ctured and pubescent. Elytra elongated broa¬ 
dest in anterior one third, and distinctly 
narrowed posteriorly, puncturation finer, 
denser and less distinct than pronotum. Pube¬ 
scence uniform, recumbent and directed post¬ 
eriorly. Ventrites uniformly punctured and 
pubescent. Aedeagus as figured (Fig. 3). 

Measurements : Total length 1.66 mm; 
width of head across the eyes 0.34 mm; 
length of head 0.05 mm ; length of antenna 
0.82 mm; length and width of prothorax 
0.45 mm ; 0.62 mm ; length and width of 
elytra 1.14 mm, 0.76 mm. 

Holotype 1 <J, Zentral- Nepal, Sept-Okt. 


1971, lg. H. Franz ; Umg Qoropani W Pok- 
hara ; deposited in Manchester Museum. 
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A NEW SPECIES OF ORTHALTIGA (COLEOPTERA : CHRYSOMELIDAE i 

ALTICINAE) FROM INDIA 

C. R. Basu and T. Sbngupta 
Zoological Survey of India , 

Calcutta 


ABSTRACT 

A new species, Orthaltica purba, is described from Darjeeling District, West Bengal and a 
revised key to the Indian species of Orthaltica is given. 


Livolia Jacoby (1903) was established on 
a single species, L. sulcicollis Jacoby, from 
Rhodesia. Scherer (1971) synonymized 
Micrepitrix Laboissiere with Livolia. Basu 
and Sengupta (1978) described two new 
species of Livolia from India. Scherer (1974) 
synonymized Livolia with Orthaltica Crotch, 
of which we were unware during our previ¬ 
ous work. A new species 0 . purba, related 
to 0. nigripennis Scherer, is described below 
from Darjeeling. A revised key to the Indian 
species of Orthaltica is also given. 

Key to the Indian species of Orthaltica 

1. Elytral interstices between 
eighth and ninth row of pun¬ 
ctures sharply carinated ; pre- 
basal transverse impression on 
pronotum sinuated, ... assainensis 

(Scherer) 

Elytral interstices between 
eighth and ninth row of punc¬ 
tures not carinated ; prebasal 
transverse impression on pro¬ 
notum not sinuated. ... ... 2 

2. Anterior portion of clypeus 
transversely raised ; antennal 
calli placed in front of the 
oblique grooves. ... ... 4 


Anterior protion of clypeus not 
transversely raised ; antennal 
calli absent or indistinct and 
placed behind the oblique 
grooves. ... ... 3 

3. Antennal calli narrow, indis¬ 
tinct and oblique ; lateral mar¬ 
gins of prothorax almost 
smooth with a few setiferous 
pores ; puncturation of prono¬ 
tum strong, dense and uni¬ 
form ; elytral interstices raised 
and more prominent at sides 
and fringed with distinct rows 
of pubescens. ... r dakshina (Basu 

& Sengupta) 

Antennal calli absent ; lateral 
margins of prothorax serrated 
due to a series of setiferous 
pores ; puncturation of prono¬ 
tum strong, dense and uni¬ 
form ; elytral interstices almost 
flat and raised at sides and 

i 

with a few seattered rows of 

pubescence. ... purba sp. nov* 

4. Anterior raised portion of cly¬ 
peus separated behind by a 
transvese groove; carina on 
clypeus wide, oval and incom¬ 
plete ; antennal calli indistict 
and rounded; lateral margins 
of prothorax distinctly rounded 
and pronotum finely punctate ; 
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1 

Pig. 1. Dorsal view of Orthaltica pivrba sp. nov. 


elytral interstices flat, slightly 
prominent at sides and sparsely 
pubescent. ... bengalensis 

(Basu & Sen- 
gupta) 

Anterior raised portion of cly- 
pens not separated behind bat 
triangularly continues to car- 
ina, latter short and narrow ; 


antennal calli narrow, elonga¬ 
ted and oblique ; lateral mar¬ 
gins of prothorax slightly roun¬ 
ded in front, pronotum 
strongly punctate ; elytral in¬ 
terstices raised, distinctly pro¬ 
minent at sides and sparsely 
pubescent. ... coomani 

(Laboissiere) 
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Orthaltica pnrba sp. nov. 

(Figs. 1-3) 

Small but larger than other known Indian 
species, ovate, shiny, head and pronotum al¬ 
most black, elytra dark brown with its suture 
almost black, antennae and legs reddish 
brown. 

Head smooth, frontal area covered with 
strong setiferous punctures, antennal calli 


segment 11 longer, segments 8-11 thicker. 
Prothorax more than one add half times 
broader than long, basal margin slightly 
sinuate, front margin inwardly curved, lateral 
margin slightly serrated with distinct seti¬ 
ferous punctures, pronotum strongly and 
closely punctate, pre-basal transverse impre¬ 
ssion deep and almost straight, Scutellum 
triangular, glabrous and impunctate. Elytra 
slightly broader than prothorax, humerus 



Figs. 2-3. 2. Front view of head of Orthaltica purba sp. nov. 

3. Ventral, lateral and dorsal views of aedeagus of Orthaltica purba sp. nov. 


absent, frontal line deeply channeled, clypeal 
carina slender and strongly pronounced. 
Antennae long, extending to half of the body, 
scape long and thick, segment 2 as long as 
segment 1, segment 3 small, segment 4 longer 
than segment 3, segment 5 slightly longer 
than segment 4, segments 5-10 almost equal, 


somewhat rounded but prominent, depression 
across anterior one-third distinct, each elytron 
with eleven rows of punctures, rows of punc¬ 
tures near scutellum irregular, interstices flat, 
slightly raised at sides, which are covered 
with a few rows of distinct and moderately 
long hairs. Ventral surface dark brown, 
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abdomen covered with strong punctures. 
Aedeagus as figured* 

Measurements of the holotype : Length 2.40 
mm, length of antennae 1.60 mm, width of 
head across eyes 0.50 mm, length of pro¬ 
thorax 0.55 mm, width of prothorax across 
middle 0.80 mm, length of elytra 1.75 mm 
and width of elytra accross middle 1.00 mm. 

Holotype $ , INDIA : "West Bengal : Darjee¬ 
ling district, 3km S. of Ghum, 19. IV. 1967, 
Gy. Topal (In the collection of Hungarian 
Natural History Museum, Budapest). 

Remarks : This interesting species is dis¬ 
tinctly longer than other known species and 
nearest to 0. nigripennis (Scherer) but can be 
easily separated by the following characters : 
Antennal calli absent, frontal line curved and 
deeply channelled, clypeal carina slender and 
strongly pronounced, vertex of head with 
fourteen setiferous punctares, antennae long 
and stout with its scape equal to pedicel, 
sides of prothorax serrated due to a series of 
setiferous pores, pre-basal transverse impre¬ 
ssion almost straight and deep. Head, pro¬ 
thorax and elytral suture nearly black. 

Orthaltica bengalensis (Basu &. Sengupta), 

Comb. nov. 

Livolia bengalensis Basu & Sengupta, 1978, Oriental 
Ins 12 (4) : 488. 

Distribution : India : West Bengal. 

Orthaltica dakshina (Basu &. Sengupta), 

Comb. Nov. 

Livolia dakshina Basu & Sengupta, 1978, Oriental 
Ins., 12 (4) : 485, 


Distribution : India : Tamil Nadu and 
Orissa. 
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DEVELOPMENTAL MORPHOLOGY OF CERVAPHIS SCHOUTENIAE v. d. Goot 

(HOMOPTERA : APHIDOIDEA) 
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ABSTRACT 

Distinct quantitative and qualitative changes in various morphological characters occur 
in the development of apterous viviparous females of Gervaphis schouteniae v. d. Goot, which 
specifically infest Microcos paniculata in Tripura, north east India. Descriptions and key for 
the identification of the developmental stages have been provided. Necessary diagrams exhibiting 
morphological variations have also been included. 


Introduction 

No attempt appers to have been so far 
made for a systematic study of the morpho¬ 
logical variations of taxonomic importance in 
the developing stages of any cervaphidine 
aphids, which are highly restrictive in their 
geographical distribution and host association 
(Ghosh, 1982). Zoogeographically this aphid 
group is more prevalent in Asia, and India 
account for seven of the 17 species known 
from the world (Eastop and Lambers, 1976). 
Evidently, cervaphidine aphids deserve better 
study in this part of the world. 

CervapMs schouteniae , v. d. Goot, 1917 is 
one of the four species of CervapMs known 
from India. It is known by apterous 
and alate viviparous female morphs only 
(Agarwala, in press ) and has been known to 
infest some plants of Meliaceae, Sterculiaceae 
and Tiliaceae in India (Raychaudhuri and 
Chatter jee, 1980). 

Present study evalutes the morphological 
variations of taxonomic importance in the 
developing* stages of apterous viviparous 


females of C. schouteniae in order to provide 
identifying characters of different nymphal 
instars which are more commonly found in 
the aphid colony. This study should also 
prove useful in the interspecific identification 
in such genera whose species very often 
exhibit overlapping of characters in the adult 
stages. 

Material and Methods 

The study was conducted at Agartala, 
forming part of west Tripura in north east 
India. Five potted plants of M. paniculata, 
the specific host of C. schouteniae in the study 
area, were planted in laboratory conditions 
and each plant was infected with one adult 
apterous viviparous female collected from the 
natural colonies. At the end of 48 hours, 
11-14 first inster nymphs were found on each 
potted plant. At this stage, adult apterae 
were removed from the newly formed colonies 
and from one plant all the first instar nymphs 
were preserved in 70% alcohol. Each of the 
remaining four plants with first instar nymphs 
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4 ' 5 

Figs. 1. First inatar nymph ; 

2. Second instar nymph ; 


3. Third inatar nymph ; 

4. Fourth instar nymph ; 

5. Adult apterous viviparous female; 

were kept undisturbed so as to study the taken to note the moulting of the aphids ; 
second, third, fourth instar nymphs and adult part of the specimens of each instat were 
apeetae. Observations at 8 hr, intervals were removed and preserved in 70% alcohol. 
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As a result of this practice more then 10 
specimens of each nymphal instar and adult 
apterae were obtained which formed the basis 
of this study. All the aphids were processed 
and mounted on the slides by the usual 
method and subjected to microscopic study 
for morphological and morphometric varia¬ 
tions. All the measurements were converted 
5 mm. 

Results 

FIRST INSTAR NYMPHS (Figs, la-e) 

Body pale, 0.59-0.66 mm. long and 0.26- 
0.5 mm. as maximum width. Head and 
prothorax fused (Fig. 1). Head with 3 pairs 
of long hairs with nearly blunt apices, placed 
in a row on each side of the mid-dorsal 
region, first two pairs have normal bases and 


the third pair placed on high tuberculate 
bases ; paired frontal processi present on each 
side of antennal segments 1, each processi 
with a broad base and a narrowing apex 
bearing one dagger-shaped hair directed 
inwards (Fig. la). Eyes 3-faceted. Antennae 
4 segmented (Fig. lb), 3rd and 4th segments 
indistinctly separated, 0.24-0.27 mm. long ; 
processus terminalis 0.66 X bgse of last seg¬ 
ment ; antennal hairs long with blunt apices, 
the longest one on segment III; 0.05-0.06 mm. 
long ; primary rhinaria round and ciliated. 
Rostrum reaching upto middle of abdomen ; 
ultimate rostral segment pointed, 0.15-0.16 
mm. long, twice the length of second seg¬ 
ment of hind tarsus and without any accessory 
hairs. Pro-, meso- and meta-thoracic seg¬ 
ments with two marginal processi on each 



®ig8. la-5». Head with frontal processi : la-5a first raster to adult stages. 
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side directed outward, each processi with 
a short, apical hair bifurcated at the tip. 
Abdominal dorsum pale and membranous ; 
pre-siphuncular segments with 4 pairs of 
marginal processi directed outward and one 
pair of pleural processi directed inward and 
downward ; post-siphuncular segments with 
2 pairs of marginal processi only, the last 


pair longest and placed one on each side 
along the mid-dorsal axis of the body (Fig. 
Id); each of the abdominal processi with a 
short apical hair having a bifurcated tip ; all 
processi with margins serrated and their 
surface bearing scattered spinules; pre- 
siphuncular tergites each with 3-4 dorsal hairs 
arising from tuberculate base and deeply 
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bifurcated, the bifurcated arms being directed 
to opposite sides (Fig. le). Siphunculi barrel¬ 
shaped (Fig. lc), margins smooth, without any 
hair or flange, 0.06 mm. long. Caudu broadly 
oval with a dorsal hump. Subanal plate sub¬ 
divided and bearing a few bifurcated hairs, 
blunt at apices. Legs pale and stout, first 
tarsal chaetotaxy 2, 2, 2. 

SECOND INSTAR NYMPH (Figs. 2a-e) 

Body 0.68-0.74 mm. long and 0.29-0.37 
mm. as maximum width. Frontal processi 
branched, each branch terminating in a 
dagger-shaped hair (Fig. 2a). Antennae 4- 
segmented, the separation between 3rd and 


4th segments appear still indistinct (Figs. 2b), 
0.28-0.30 mm. long ; p. t. about 1.90 Xbase 
of last antennal segment. Ultimate rostral 
segment 0.14-0.16 mm. long, without any 
accessory hair. Each of the thoracic segments 
with two pairs of marginal processi, outer 
one of the two processi on each side directed 
outward and inner one directed inward and 
downward ; dorosal thracic hairs arising from 
high tuberculate bases, swollen of flattened 
at apices (Fig. 2e). Abdominal dorsum pale, 
dorsal hairs similar to the one of the thoracic 
tergum. Siphunculi cylindrical (Fig. 2c), 
0.20-0.22 mm. long, with inner margin 
smooth and outer margin somewhat rugose, 



Pigs. lc-5c. Siphunculus : lo-5c : first instar to adult stages. 
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Figs. ld-5d. Posterior most body processi: ld-5d : first instar to adult stages. 


bearing an apical flange and a few hairs on 
pre-apical portion. First tarsal chaetotaxy 4, 
4, 4. Otherwise as in first instar nymph. 

THIRD INSTAR NYMPH (Figs. 3a-e) 

Body 0.90-1.12 mm. long and 0.48-0.85 
mm. as maximum width. Antennae 4-seg- 
mented, 0.37-0.42 mm. long ; 3rd and 4th 
segments distinctly separated (Figs. 3b), p. t. 
2.0 X base of last antennal segment. Ultimate 
rostral segment 0.16-0.19 mm. long, without 
any accessory hair. Dorsal hairs on thorax 
and abdomen on high tuberculate bases and 
with spatulate apices (Fig. 3e) ; hairs on 


marginal processi on thorax and abdomen, 
dagger-shaped or swollen or flattened at 
apices. Siphunculi cylindrical, directed out¬ 
ward (Fig. 3c), 0.35-0.42 mm. long, with an 
apical flange and 1-2 rows of inter-connecting 
striae bearing a pre-apical ring of 3-4 hairs 
besides a few others on distal half. First 
tarsal chaetotaxy 5, 5, 5. Otherwise as in 
second instar nymph. 

FOURTH INSTAR NYMPH (Figs. 4a-e) 

Body 1.41-1.65 mm. long and 0.72-0.96 
mm. as maximum width. Antennae 4-seg- 
mented. 0.49-0.54 mm. long; p. t. about 
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Z.tOXbaee of last antennal segment (Fig. 4b). 
Ultimate rostral segment 0.17-0.18 mm. long, 
without any accessory hair. Dorsum of each 
thoracic and abdominal segments with 
numerous hairs having high tuberculate 
bases and swollen or spoonshaped at apices 
(Fig. 4e). Siphunculi 0.53-0.61 mm. long, 
cylindrical on basal half, coustricted near 
the distal l/3rd, and swollen apicad with a 
flange bearing several hairs (Fig. 4c). First 
tarsal chaetotaxy 5, 5, 5. Otherwise as in 
third instar nymph. 


ADULT APTEROUS VIVIPAROUS 
FEMALE (Figs. 5a-e) 

Body 1.49-1.74 mm. long and 0.77-0.93mm. 
as maximum width. Antennae 5-segmented 
(Fig. 5b), 0.56-0.61 mm. long ; p. t. 1,33- 
1.60 X base of last antennal segment j flagellum 
finely imbricated, more so towards the apical 
region; flagellar hairs long, having slightly 
swollen to bluntish apices, the longest one 
on third segment 0.06*0.07 mm. long. Ulti¬ 
mate rostral segment 0.18*0.20 mm. long, 
without any accessory hair. Hairs on dorsum 
Off thorax and abdomen numerous, arranged 
in a radiating fashion, this being more pro¬ 
minent in the middle region of each tergite ; 
each hair giving out a baloon-like projection 
from its blunt tip (Fig. 5e). Siphunculi 0.62- 
0,67 mm. long, about 1.23-1.26xthe length 
of last pair of abdominal processi, directed 
outward and with a prominent apical flange 
(Fg. 5c). Cauda broadly oval, bearing many 
hairs. Legs pale, femora and tibiae smooth; 
hairs on legs with fine to slightly blunt 
apices; first tarsal chaetotaxy 5,5, 5. 


Key to the Identification of the developmental 
stages of C. schouteniae 

1. Antennal segments III and IV 
not distinctly separated; first 
tarsal chaetotaxy 2,2,2 or 4,4 4 ; 
average body length less than 
1 mm. ... ... 2 

Antennal segments II and IV 
distinctly separated; first tarsal 
chaetotaxy 5,5,5 ; average body 
length more than 1 mm • ••• 

2. First tarsal chaetotaxy 2,2,2; 
siphunculi 0.06 mm. long, with¬ 
out any flange; posteriormost 
processi 8,14-3.50 x length of 
siphunculi. ... First inst&r 

nymph. 

First tarsal chaetotaxy 4,4,4 ; 
siphunculi 0.20-0.22 mm. long, 
with an apical flange; poste¬ 
rior most processi 1.44-1.54 X 
length of siphunculi, . .. Second inatar 

nymph 

3. Dorsal hairs on pre-siphuncular 
tergites sparsely placed, never 
more than 20 hairs per tergite; 
length of frontal processi, post¬ 
eriormost body processi, ante¬ 
nnae and siphunculi 0.20-0.26 
mm., 0.37-0.42 mm., 0.35-0.42 
mm. respectively. ... Third instar 

nymph 

Dorsal hairs on pie-siphnncular 

tergites densely placed, always 

more than 20 hairs per tergite ; 

frontal processi, posteriormost 

body processi, antennae and 

siphunculi much longer. ... 4 

4. Antennae, siphunculi and post¬ 
erior-most body process! 0.49- 
0.54 mm., 0.53*0.61 mm. and 
0,67-0.74 mm. long respec¬ 
tively ; 4th segment of rostrum 
0,125-0.133 mm. long. Fourth instar 

nymph 
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Antennae, aiphunouli and poste¬ 
rior most body process! 0.66- 
0.61 mm., 0.62-0.67 mm, and 
0.77-0.18 mm. long respective 
ly ; 4th segment of rostrum 
0.188-0.148 mm. long. ... Adult apterous 

viviparous female 

Discussion 


An analysis of the morphological 

develop- 

> 



1c- 

2e 

3e 


mcnt from the first nymphal instar 6tage to 
the adult stage reveals a gradual transition 
in shape, sire and number of different 
characters. The transition, both qualitative 
and quantitative, in most cases have been 
distinct and easy to distinguish in the prece¬ 
ding and succeding stages (Table 1 and 
Fig. 6). 



4&5e 


Fig. le-5e. Hairs on presiphunoular tergites : le-5e : first instar to adult stages. 


TABLE 1. Measurements (average of 10 specimens) of some morphological characters 
of 0. schouteniae v. d. Goot (in mm.) 


Characters First Instar Second Instar Third Instar Fourth Instar Adult apterae 



Min. 

Max. Mean 

Min. 

Max. 

Mean 

Min. 

Max. 

Mean 

Min. 

Max. 

Mean 

Min. 

Max. Mean 

L. Body 

0.59 

0.66 

0.63 

0.68 

0.74 

0.72 

0.90 

1.12 

1.05 

1.41 

1.65 

1.65 

1.49 

1.74 

1.64 

W. Body 

0.26 

0.30 

0.28 

0.29 

0.37 

0.33 

0.48 

0.85 

0.53 

0.72 

0.96 

0.83 

0.77 

0.93 

0.84 

L. Frontal 

Processi 

0.11 

0.14 

0.18 

0.15 

0.16 

0.16 

0.20 

0.26 

0.23 

0.31 

0.37 

0.34 

0.32 

0.38 

0.36 

L. Antenna 

0.24 

0.27 

0.26 

0.28 

0.30 

0.29 

0.87 

0.42 

0.40 

0.49 

0.64 

0.52 

0.56 

0.61 

0.58 

L. Ant. Ill 

0.05 

0.06 

0.06 

0.08 

0.09 

0.08 

0.14 

0.15 

0.14 

0.20 

0.23 

0.22 

0.24 

0.27 

0.26 

L. p, t. 

0.07 

0.07 

0 07 

0.07 

0.08 

0.08 

0.10 

0.11 

0.11 

0.11 

0.13 

0.12 

0.12 

0.14 

0.14 

L. base of last 
ant. segment. 

0.05 

0.06 

0.05 

0.05 

0.06 

0.06 

0.06 

0.08 

0.07 

0.08 

0.10 

0.09 

0.09 

0.10 

0.09 

U. R. 8. 

0.15 

0.16 

0.15 

0.14 

0.16 

0.15 

0.16 

0.19 

0.17 

0.17 

0.18 

0.18 

0.18 

0.20 

0.19 

h. t. 2 

0.07 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.09 

0.09 

0.08 

1.00 

0.09 

0.08 

1.00 

0.09 

L. Siph. 

0.06 

0.06 

0.06 

0.20 

0.22 

0.21 

0.35 

0.42 

0.37 

0.53 

0.61 

0.57 

0.62 

0.67 

0.65 

L. Post. Processi 0.18 

0.22 

0.20 

0.29 

0.31 

0.31 

0.43 

0.53 

0.48 

0.67 

0.74 

0.70 

0.77 

0.83 

0.83. 


L. body-length of body ; W. body-width of body ; L. Ant. -lenth of antenna ; L. Ant. 111-length 
of antennal segment III; U. R. S.-length of ultimate rostal segment; h. t. 2-length of second 
segment of hind tarsus ; L. Siph.-length of siphunculus ; L. Post. Proj.-length of posterior 
most body processi. 
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6 

Fig. 6. Hisfcograph showing developmental variations in some morphological 
characters'from first instar to adult stages. 

Change in shape : drical siphunculi appear to be directed out- 

It includes siphunculi, body-processi and ward, the flange becomes more prominent 

body hairs. Siphunculi in the first instar is and 1-2 rows of interconnecting striae deve- 

barrel-shaped, without any hair or flange ♦, lop ; in the fourth instar, the distal portion 

in the second instar, the shape becomes of the siphunculi becomes somewhat swollen 

more cylindrical, an apical flange starts to and the flange distinctly protrudes from the 

appear in the form of a rim and also a few apical membranous joint; number of hairs 

apical hairs appear ; in third instar, cylin- on the pre-apical region also increases, the 

8 




58 


Bulletin of the Zoological Survey of India 


shape of the siphunculi of fourth instar be¬ 
comes more prominent in the adult apterae. 
Similarly, body processi in the first instar 
stage remain unbranched but these gradually 
become branched and in the adult stage 
almost bilateral symmetry exists in the 
number and position of projecting arms of 
each of the processus. First instar nymph 
bears small hairs, mostly with bifurcated api¬ 
ces. In later instars bifurcation is replaced 
by dagger-shaped or swollen apices or 
flattened tips of the hairs. 

Change in size • 

This includes length of body, width of 
body, lengths of antennae, siphunculi, fron¬ 
tal processi and posterior most body processi 
(Table 1). Among these characters, the 
siphunculi increases in length from first instar 
to adult by 11X, whereas other characters 
increased in length by a factor of 2.5-5.0. 

Change in number : 

Important among these are antennal seg¬ 
ments, body hairs and first tarsal chaetotaxy. 
In the first and second instars, antennae are 

4- segmented and 3rd and 4th segments 
remain indistinctly separated ; in the third 
and fourth instars, separation becomes distinct 
and in the adult apterae, antennae becomes 

5- segmented. Body hairs are much fewer in 
the first and second instars and distributed 
irregularly on the dorsum ; from third instar 
stage, body hairs not only gradually increase 
in number but also start orienting in a radia¬ 
ting fashion. As a result, the adult apterae 
have numerous hairs on each segment and 
they are strongly oriented in radiating fashion, 
more so in the middle of the segment (Fig. 


le-5e). First tarsal chaetoraxy is 2, 2, 2 in 
first instar, 4, 4, 4 in the second instar and 
5, 5, 5 in third and fourth instars and in the 
adult apterae. 

The gradual but distinct qualitative and 
quantitative changes of different morpho¬ 
logical characters in the developing stages of 
C. schouteniae can be projected in a histogram 
(Fig. 6) and are of practical use in the perfect 
identification of different stages of a species, 
particularly such species where overlapping 
in characters at interspecific or intraspecific 
level is a common phenomenon. 
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REDESCRIPTION OF PERIPOLUS NEPALENSIS UVAROV 1942 
(ORTHOPTERA : ACRIDIDAE : CALLIPTAMINAE) 


By 

M. S. Shishodia &. I. J. Gupta 
Zoological Survey of India , 34 Chittaranjan Avenue 
Calcutta-700012 


Peripolus nepalensis was described by 
Uvarov 1942 where he referred only those 
characters by which this species differs from 
Peripolus pedarius (Stal, 1878). The authors 
have made an attempt to redescribe the 
species in detail, considering the morpholo¬ 
gical characters including male genitalia. 

Peripolus nepalensis Uvarov 
(Figs. A-E) 

Male : Smaller than other species of the 
genus. Antennae filiform, a little longer than 
head and pronotum together, apical segments 
narrower and longer than basal segments of 
the flagellum. Frons with a few whitish 
hairs. Fastigium of vertex rounded anteriorly, 
slightly sloping forming an obtuse angle with 
the frons, depressed in the middle, bounded 
by carinulae laterally as well as posteriorly. 
Vertex horizontally passing smoothly into the 
frontal costa. Space between eyes wider 
than the width of the frontal costa, the latter 
with a depression in the middle ; fronto- 
lateral carinae well defined. Eyes oval, cari¬ 
nulae of the vertex prominent but diminishing 
towards occipital region of the head. 

Pronotum (Fig. A) finely punctate, anterior 
margin narrower than the posterior one; 
median carina raised, lateral carinae parallel 
and all the carinae traversed by three trans¬ 


verse sulci, the latter well spaced ; the 
principal sulcus placed well behind the 
middle ; hind margin slightly rounded, not 
notched in the middle. Lateral lobe of 
pronotum punctate, with the two dark, 
impunctate depressions on first and second 
lobes at superior margin ; inferior margin of 
lateral lobes beset with grey hairs. Proster* 
nal tubercle straight and nearly conical. 

Tegmina (Fig. B) lateral, abbreviated, 
reaching about the middle of the third abdo¬ 
minal segment, with the costal margin 
slightly produced apically; without grey 
nervures and black longitudinal band. 

Fore and middle pairs of legs deeply 
brown, hind pair of legs more or less yellow 
or light brown, covered with grey hairs. Upper 
carina of hind femur serrated, upper lobe 
of hind knee rounded, black, lower lobe 
rounded, light yellow with a small sootly 
patch on the antero-ventral side. Tibiae of 
hind legs black or dark brown basally, with 
the eight external and nine internal black 
tipped spines. Tibiae and tarsi with grey 
hairs. 

Mesosternal lobes widely separated, with 
their posterior angles produced inwards. 
Mesosternal interspace shorter than mesoster¬ 
nal lobes. Metasternal lobes separated and 
not contiguous posteriorly. 
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Pigs. A-F, Peripolus nepalensis : A, dorsal view of pronotum ; B, left tegmen ; 0, supra-anal plate ; 

D, lateral view of cercns ; E, dorsal view of epiphallus ; F, dorsal 
view of endopballus. Figs. A-D of same magnification. Figs. 
E-F of same magnification. 


Abdomen dark brown dorsally, covered inflated. Supra-anal plate (Fig. C) conical with 
with few grey hairs ; a well developed and distinct posterior conical projection. Abdo- 
light brown carina present on mid dorsal line men yellow ventrally, subgenital plate conical, 
of abdomen; three last tergites brown and black posteriorly and beset with grey hairs ; 
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cetcl (Fig. D) black> long, flattened and with a 
subapical hook nearly equal to the apical 
lobe. 

Phallic complex : Epiphallus (Fig. E) plate¬ 
like shield, ancorae lobiform, widely separated 
from each other, antero-lateral processes 
slightly produced, postero-lateral processes 
produced with their outer margin emarginate, 
posterior margin of the epiphallic plate con¬ 
cave in the middle. Endophallus (Fig. F): 
Valves of cingulum widely separated, long 
and excurved, enveloped by a membrane 
except a little before their ends ; apical valves 
of penis moderately long, incurved, narrowing 
at ends, with their tips rounded. Basal valves 
of penis robust, expanded fan-like distally 
beyond their basal two-thirds, with a tubero¬ 
sity near the exit of ejaculatory duct; zygoma 
of the cingulum extremely narrow in the 
middle ; apodemes of cingulum longer, exceed¬ 
ing the length of basal valves of the penis, 
basal half narrow but distal half broader, and 
arch of cingulum membranous. 

Measurement : Body length 20.0-22.0 mm ; 
Pronotum 4.5-5.0 mm ; Tegmina 3.0-4.0 mm ; 
Hind femur 12.0-12,5 mm ; Hind tibiae 3.5- 
3.8 mm. 

Material examined % India : Uttar Pradesh, 
Nainital, 1 $, ( ? date) 1974 (Mehra coll.) ; 
1 $ (No data of collection available ; sent by 
Dr. N. D. Jago, London, for comparison). 

Distribution : This species was originally 
referred to by Uvarov 1942 from Nepal 
(Nagarkota). At present, it is recorded from 
India (Uttar Pradesh, Nainital). 

Remarks j The genus Peripolus includes 
two Indian species, viz., P pedarius (Stal, 
1878) and P . nepalensis Uvarov 1942. The 
latter can be distinguished from the former 
by its smaller size, shorter antennae, less tecti- 
form pronotum, relatively broader tegmina, 


shorter and broader hind femur with stronger 
denticles on the upper carina etc. as men¬ 
tioned by Uvarov 1942. The present study 
on male genitalia differentiates P. nepalensis 
from P pedarius by prominent ancorae (vs. 
short ancorae), the postero-lateral processes 
produced with their outer margins emarginate 
(vs. postero-lateral processes greatly produced 
backwards with their outer margins rounded). 

The species is being recorded for the first 
time from India. 
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REDESCRIPTION OF A GRASSHOPPER SPECIES, PERIPOLUS PEDARIVS 
STAL (ORTHOPTERA : ACRIDIDAE) FORM INDIA 


H. K. Bhowmik 

AND 

P. Haldbr 

Zoological Survey of India , Calcutta-700 016 


ABSTRACT 

The speciea Peripolus pedarius (Stal, 1878) (Family Aorididae, Calliptaminae) is being 
redesoribed and suitably illustrated. 


Introduction 

The species was described from the 
eastern Himalayas (probably from Assam) as 
Calliptamus pedarius Stal in 1878. It was 
subsequently transferred to the genus Peri- 
polus Martinez (1902) as the type species by 
Kirby (1910). Till now it is the sole represen¬ 
tative of the genus and of the Calliptaminae 
in Indian fauna. Uvarov (1927) recorded its 
occurrence in Sikkim. He (1942) described 
a species, P. nepalensis , from Nepal which, 
according to him, should have been regarded 
as a diminutive, dark and hairy subspecies of 
P. pedarius inhabiting higher altitude were it 
not that it showed apprecible difference in 
the shape of pronotum. 

Recently a good number of examples of 
the species have been collected from Darjee¬ 
ling. The National collection to the Zoologi¬ 
cal Survey of India also contains two authenti¬ 
cally identified examples from Garhwal and 
a few examples from Darjeeling. Stal’s 
description, as quoted by Kirby (1914), of 


the species is very meagre and devoid of any 
illusration. Hence the need for redescription. 
It was further facilitated by having a male 
type, on loan, from Dr. A. Kaltenbach of 
Wien. Therefore, in this account more reli¬ 
able specific characters with suitable illustra¬ 
tions which will help its easy identification 
and show its distinctness or otherwise from 
P. nepalensis (also devoid of any illustration) 
are presented below. 

Previous distributional records : Known 
from Kurseong (Darjeeling), Assam and 
Sikkim. 

Material examined ; 3 2; Tadsh (alt. c. 

1650 m), Darjeeling ; 31.7.59 ; H, Khajuria 
coll. 6 S , 8 2 ; Phaugri Beat House, Mirik 
(alt. c. 1500 m), Darjeeling (W. B.) ; 21.6.79 ; 
P, Haider coll. 7 <$ , 15 2 ; Singla, Darjeeling, 
Mar-April 1979 ; Kulharni coll. 2 2 ; Dewal, 
Garhwal dist., U. P. (alte. c. 1250 m) ; 1.9.58 ; 
B . S, Lamba coll. 

1 $ (type) bearing label as—“Typus jCalop- 
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tenua pedariua Stal det Stal/Ind. Orient/Br. v. Redescription : Females : Stout (Figs. 1. 
Watt.” (Type depository : Nat. Mus. Wien 10). Head small; fastigium of vertex grooved, 
(Austria). The type nicely agrees with the almost rounded, sloping, forming an obtuse 
specimens at our disposal, angle with frontal ridge, from base of occiput 



Peripolus pedarius, female 

Figs. 1. Profile, lateral. 2. fastigium of vertex, dorsal. 8. maxililary palpus, lateral. 

4. prostemal lobe, lateral. 5. meso- and metasternal lobes, ventral. 

Peripolus pedarius, male 

6, profile, lateral, 7. fastigium of vertex, dorsal. 8. cercus, lateral. 9, supra-anal plate, dorsal, 
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a median carinula extends up to end of 
fastigium in middle (Fig. 2) ; foveolae indis¬ 
tinct and not visible from above. Eyes 
prominent, lateral, brownish with dark facets, 
interocular distance less than individual 
diameter of eye. Lateral ocelli very much 
approximated to eyes. Frontal ridge promi¬ 
nent, flat, almost parallel, with moderate 
punctuation; lateral carinae seems straight 
but due to heavy and coarse punctuation on 
clypeus sometimes obliterated. Antennae 
filiform, longer (19-20 mm) than head and 
pronotum (16-17 mm); scape very robust, 
almost double size in length and breadth 
of pedicel; length of each middle joints 
about 3 times their width. Pronotum obtusely 
angulated both at anterior and posterio 
rmargins, intersepted by 3 transverse sulci, 
posterior sulci placed beyond middle, prozona 
(7.25-7.75) longer than metazona (5.25-5.75); 
lateral carinae moderately and gradually dive¬ 
rge posteriorly (9 to 9.25 mm as to 5.5-5.75 
at anterior margin); median carina more 
prominent but very moderately tectiform 
(measured from margin of lateral ventral 
border of pronotal lobe to lateral carinae it’s 
about 8 mm where as median carina about 
10 mm); lateral lobe densely and coarsely 
punctuated (where as in pronotal disc, it’s 
fine and obscure due to velvety colouration); 
strongly ascending posteriorly, traversed 
laterally by 3 distinct sulci, almost up to 
lateral border, 2nd and 3rd sulci in continua¬ 
tion of 2nd and 3rd transverse sulci of disc 
whereas 1st sulci far in front and border 
anterior margin of lobe (Fig. 1). Epistemum 
prominent, longer, roughly angulated. Pros- 
temal tubercle cylindrical, conical (Fig. 4); 
mesosternal and metasternal lobes as shown 
in (Fig. 5). Tegmina short, extend slightly a 
little longer than 1st abdominal segment, 
lateral, rudimentary; veins and veinlets 

9 


obscure due to dense and very rough rugolo- 
sities. Posterior leg stout, as long as abdomen ; 
upper carina of posterior femora serrated, 
medial area rosy, upper lobe smooth ; 
posterior tibia (23-24) slightly shorter than 
femora (26-27), armed with 8 external and 9 
internal black tipped spines, as a whole 
internal spines longer than external ones ; no 
outer apical spine. Abdomen laterally comp¬ 
ressed, with a median carina which is in 
continuation with median carina of pronotum. 
Supra-anal plate broadly angulated at apex, 
with a median groove throughout but more 
so at basal half and which is intersepted 
with a transverse sulcus ; subgenital plate 
almost flat, a little depressed at middle. Cerci 
short, slightly smaller than paraproct, broad 
at base which gradually taper towards apeices. 

Colouration : Colour brownish mixed with 
dark in different grade and shape ; abdomen 
uniformly dark, shiny. In some examples, a 
median dark band extends from fastigium 
in front to pronotal disc behind. Pronotal 
disc more or less velvety. Antennae yellowish 
brown with apical segments a little dark. 
Posterior femora as a whole characteristically 
rosy, specially medial area, upper marginal 
area yellowish green; cresent area and 
base of posterior tibia very dark ; posterior 
tibia yellowish brown ; tarsi brownish. Labial 
and maxillary palpi yellowish. 

Pubescence : Whole body covered spar¬ 
sely with white, small and thin hairs except 
valves of ovipositors which display moderately 
dense silky pubescence. 

Males : Males. (Figs. 6> 11) differ from 
females in the following features—Size 
distinctly smaller. Body rather slender, a 
little more hairy. Fastigium of vertex (Fig. 7) 
differs. Scuttelum almost straight, lateral 
carinae not rounded but gradually diverge 
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Peripolus pedarius male. 

Figs. 10. profile, doisal (female). 11. profile, dorsal (male). 12. wild leaves which form 
natural diet (showing mode of damages). 


towards middle from apex, then converge or 
almost straight posteriorly. Lateral carinae 
of frontal ridge more clear, hi tegmina a 
more pronounced black longitudinal band in 
discoidal area. Pronotal disc more depressed, 
smooth and shiny in colouration. Upper part 
of last abdominal segment stout. Cerici 
large, laterally campressed, curved inside and 
bilobed at apex (Fig. 8) with a concavity in 
between. Supra-anal plate with 3 fine long¬ 
itudinal furrows, forming 2 plates, lateral ones 
converge in middle of plate in a transverse 
sulcus; posterior portion also grooved at 
middle, forming two lobes (Fig. 9); subgenital 
plate short, navicular, angulated at apex. 

Colouration ; More patterned than females. 


In some cases there is a blackish band on 
vertex, separated by median carina, and 
extends up to groove of fastigium in front 
and up to end of pronotal disc. A more 
prominent lateral band on sides of abdomen 
above, intersepted by a yellowish brown band 
along median carina. Otherwise colouration 
is more or less identical to that of females. 

Nymphs : The present collection contains 
2 advanced female nymphs (30-31) which are 
easily distinguishable from their adults. The 
abdominal segments specially the valves of 
ovipositor incompletely formed; rudiments 
of tegmina and wings present; tegmina as 
long as metathorax, pointed at apex; 
wing almost half as long as 1st thoracic 
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segment, more lateral and curved towards 
sides ; and antennae fully formed. Otherwise 
nymphs are identical to adults. 

Measurements (in mm) : Length S 26-30 
(30), $ 40-48; length of head S 3.2-3.75 
(3.5), $ 5.25-5.75 ; maximum width of head 
S 4-4.5 (4.5), ? 6.5-7 ; interocular distance 
S 1.75-2 (1.7), ? 2.5-3 ; maximum length/ 
width of pronotum d 6.5-7/4.9-5.25 (8/5.1), 

? 12-13/8.75-9 ; length of tegmen S 4.5-4.75 
(5), ? 8.5-8.75 ; length of posterior femur S 
16.5-17 (19), ? 29-29.5 ; length of posterior 
tibia d 14.5-15 (16.5), ? 23.5-24 (measure¬ 
ments of male type is given in brackets). 

Remarks : It is a high altitude species, 
always occuring at an altitude about 1250 m 
or more. The present series was collected 
from Phaugri Beat House, Mirik, having an 
altitude of nr ore than 1500 m and 70% humi¬ 
dity in the summer. Here the specimens were 
found inhabiting broad leaved bushes (Fig. 12) 
which form their natural diet. The occurrence 
of two nymphs in the collection is, perhaps, 
indicative of the starting of a post winter new 
generation in June. 

Its occurrence in Garhwal district (a new 
record), other than the Eastern Himalayas 
indicates its probable distribution throughout 
the Himalayan range. 
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STUDIES ON SOME TREMATODES (DIGENEA : LECITHODENDRIIDAE) 
OF PISCES AND AMPHIBIA FROM EAST COAST OF INDIA 

M. Hafeezuli.ah and I. B. Dutta 
Zoological Survey of India, 27, Jawaharlal Nehru Road, 

Calcutta-700016. 

ABSTRACT 

The present study includes descriptions of two new species, viz., Prosotocus bangaense n. sp. 
and Ganeo ankholaensis n. sp., and report of four known species, viz., Ganeo gobindia Dayal and 
Gupta, 1953, G. tigrinum Mehra and Negi, 1928, G. korkei Bhalerao, 1936 and G. srinagarensis 
Raw, 1950 with additional interesting informations. On re-examination of the type and para- 
types of Prosotocus kashabia Kaw, 1944, it was found to possess genital pore on the dorsal surface 
of the body instead of on the ventral surface as originally described in it. So is the case with 
P. indicus Mehra and Negi, 1928 also. Differing with Fotedar (1967), P. kashabia is revalidated 
vis-a-vis P. himalayai Pande, 1937. P. baughi K. 0. Pandey, 1975 is considered as a synonym 
of P. kashabia. Ganeo gobindia is reported from a marine fish host rather than a freshwater 
one. G. tigrinum , which is hitherto known to infect amphibians, is also reported from a 
marine fish. G. lucknowensis Gupta and Jahan, 1978, described on the basis of a single testis, 
is considered as a synonym of G. tigrinum. G. behurai Ghosh and Ohauhan, 1982 was not 
compared with G. madrasensis Kaw, 1950, which is surely identical to the latter. G. macrocotyle 
Bilqees and Kaikobad, 1976 is not distinguishable from G. attenuatum Srivastava, 1983 and 
therefore held a synonym of the latter. G. korkei is reported and held valid on the basis of the 
grouping of the vitelline follicles in it. G. srinagarensis is reported with intersting variations. 
The genus Ganeo Klein, 1905 is known to possess V-or U-shaped excretory vesicle, but the new 
species G. ariknolaensis is described to have transverse connections between the crenulations of 
the arms of Y-shaped excretory vesicle like a ladder. Keys to the species of the genera Prosotocus 
Loos8, 1899 and Ganeo Klein, 1905 with vitellaria on one side only, are also provided. 


Introduction 

The material for this study was collected 
from frogs and fishes from coastal areas of 
West Bengal, Orissa and Andhra Pradesh. 
In addition to describing two new species and 
reporting four known ones with interesting 
informations, some new facts have also been 
noted about others. Originally, the occurr¬ 
ence of vitellaria only on one side of the 
body was repoted as a character to distin¬ 
guish species in the genera Prosotocus Looss, 
1899, Ganeo Klein, 1905 and others. Later 
on, more species were added in both the 


genera with other distinguishing characters 
also, the character of unilateral vitellaria 
being common. Rao (1974), Ghosh and 
Srivastava (1976), Gupta (1977) and 
Mukherjee (1977) believe that it is an abnor¬ 
mal character. In this context, it may be of 
some interest and use for future studies to 
emphesise that the three independent popu¬ 
lations of the specimens with one-sided 
vitellaria described below as new species in 
the genus Prosotocus, were recovered unmixed 
with specimens having vitellaria on both the 
sides. 
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The drawings were made with the aid of 
a camera lucida. All measurements are in 
microns unless otherwise stated. 

Systematic Account 

Family Lbcithodendriidae (Lithe, 1901) 
Subfamily Prosotocinae Yamaguti, 1958 
Genus Prosotocus Looss, 1899 
Prosotocas bangaense n. sp. 

(Fig. 1) 

Host : Rana cyanophlyctis, (Amphibia : 

Ranidae) 

Location : Intestine 

Locality : Subhash Sarobar, Calcutta 

No. of specimens : 13, 1, 3 (three indepen¬ 

dent populations) 

Specimens deposited : Z. S. I. Reg. Nos. 

W 7287/1 to W 7291/1 

Description (based on 3 independent 
populations with measurements of 4 good 
specimens): Body small, 0.645-1.186 mm 
long, 0.516-0.731 mm wide at acetabular level, 
ovate. Tegument spinose. Acetabulum 122- 
154 in diameter, preequatorial. Oral sucker 
subterminal, 52-70 long, 94-115 wide, smaller 
than acetabulum. Sucker ratio 1 : 1.3-1.8. Pre¬ 
pharynx absent; pharynx 35-42 long, 42-59 
wide; oesophagus 42-66 long; intestinal 
caeca may be extending up to level of poste¬ 
rior margin of acetabulum* 

Testes two, asymmetrical, generally caecal, 
left testis lying anterior to cirrus sac, 124-179 
long, 95-178 wide ; right testis 165-233 long, 
96-137 wide. Cirrus sac muscular, L-shaped, 
preacetabular ; situated towards left. Seminal 
vesicle internal having two loops ; pars pros- 
tatica swollen, flask-shaped, surrounded by 
prostatic gland cells, ductus ejaculatorious 
and muscular cirrus present. Genital atrium 


well developed and muscular *, genital pore 
dorsal, dextral, near margin at level of 
pharynx. 

Ovary entire, 165-206 long, 124-137 wide, 
diagonally behind right testis, overlapping 
right caecum, smaller than testes. Recepta- 
culum seminis dorsal to acetabulum towards 
right side. Vitellaria follicular, situated 
asymmetrically on right side only, roughly 
between the two testes. Uterine coils com¬ 
pletely filling the hind body, extending up to 
acetabulum. Metraterm well developed and 
muscular, long, opening into atrium indepen¬ 
dently of male duct. Genital pore surrounded 
by muscular sucker. Eggs yellowish, 28-31 x 14. 

Excretary vesicle V-shaped, arms reaching 
acetabulum. Excretory pore subterminal. 

Discussion : Seven species have been 
described in the genus Prosotocus Looss, 1899 
which have vitelline follicles on the right side 
only. They are; P.himalayi B.P. Pandey, 1937; 
P. kashabia Kaw, 1944. P. partapus Kaw, 1950 ; 
P. dorsoporus Murhar, 1960 ; P. poroformis 
Bhardwaj, 1963 ; P. tigrinum Bhardwaj, 1963 ; 
and P. baughi K, C. Pandey, 1975. Fotedar 
(1967) did not give population-wise variations 
in the species of Prosotocus in his collection. 
The possibility is strong that there might 
have been two species in his eollection of 
Prosotocus which he made from frog and toad 
in Kashmir in different months of the years 
after 1955. This becomes evident by seeing 
his figures 1, 2, 3 &. 5 together as comared 
to figure 4. P. himalayai is characterised by 
the combination of characters such as unila¬ 
teral vitellaria, oral sucker larger than aceta¬ 
bulum, ovary larger in size than testes, and 
extent of caeca distinctly going beyond the 
posterior level of acetabulum. Moreover, in 
P. himalayai the genital pore has been repor¬ 
ted to be ventral whereas in P. kashabia it 




1 

Fig. 1. Prosotocus bangaense n. sp. Holotype, ventral view. 

is dorsal beyond any shodow of doubt from the former. Further, Fotedar (1967) did 
(Present paper). It seems Fotedar (1967) had not consider Bhardwaj’s (1963) paper in 
mixed populations of two species. We are which to new species with unilateral vitell- 
still inclined to consider the latter distinct aria in Prosotocus have been described and a 
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key to the species of the genusprovided. In 
P. baughi K. C. Pandey, 1975, the ovary is 
caecal and acetabular, and the cirrus sac 
almost caecal. The authors feel that the 
differences between P. kashabi and P. baughia 
are to meagre to give separate species status 
to the latter which should be considered as 
a synonym of the former. 

The present species keys to P. poroformis 
on the key provided by Bhardwaj (1963) in 
the sense that it also has a genital sucker. 
Other species with vitellaria on the right side 
only have not been reported in original 
descriptions to have a genital sucker. Thus, 
there is close resemblance between P. por¬ 
oformis and the present species with the 
difference that the left testis is situated 
behind the cirrus sac in the former whereas 
in the latter it is in front of the cirrus sac. 
Prom P. tigrinum Bhardwaj, 1963, it differs 
mainly in the presence of a genital sucker, 
extracaecal cirrus sac, intercaecal and aceta¬ 
bular ovary, and in the sucker ratio. In body 
shape, egg size and shape and position of 
cirrus sac, the present form comes close to 
P. himalayai but differs from it in that the 
oral sucker is distinctly smaller than aceta¬ 
bulum, dorsrlly oriented genital pore, and 
presence of a genital sucker. The present 
form differs from P. kashabia in sucker ratio 
and presence of genital sucker. From P. 
dsrsoporus the difference is obvious, it having 
reverse sucker ratio. 

The authors have examined the type and 
paratype specimens of Prosotocus kashabia 
Kaw, 1944 (2. S. I. Helminthological Coll. No. 
W/5584/1) all mounted on one slide. It has 
been found that the species was described on 
the basis of a population consisting of imma¬ 
ture and young adult specimens. That is 
why some of the structures like uterus and 
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musculature around genital pore are not fully 
developed in them. The other most important 
thing about this species is that the openings 
of the two suckers and the genital pore lie on 
opposite surfaces of the body. This fact 
establishes that the genital opening in P. kas¬ 
habia is dorsally located and not on the 
ventral side as originally described. More¬ 
over, its position in various specimens on 
the same slide varies from testicular to pre* 
testicular. The cirrus sac is well anterior to 
acetabulum or touches or varies from antero- 
dorsal to posterodorsal to acetabulum. At 
least in one specimen there is indication of 
the presence of some arrangement of muscles 
around the genital aperture. This musculature 
is very weak probably because the specimen 
is a young adult. Comparing P. partapus 
Kaw, 1950 with P. kashabia Kaw, 1944 in the 
light of the above mentioned deviations from 
the original description of the latter and 
taking into consideration that both have been 
reported from Kashmir and from the same 
host species, there seems to be no material 
difference between the two, except in the 
orientation of the genital pore which has 
been described to be ventral in P. partapus . 
Unfortunately, the type or paratype specie- 
mens of P. partapus are not available for 
checking this. It is quite likely that the 
genital pore in this species may also be 
dorsal. In that case the two species will 
become identical and synonymous too as 
Fotedar (1967) and Karyakarte (1972) have 
considered. It may not be out of place to 
mention that specimens of Prosotocus labelled 
as P. indicus Mehra, 1928 (Z. S. I. Helmintho¬ 
logical Coll. No. W/4187/1) also have genital 
pore located on the dorsal surface of the body 
surrounded by a large sucker. In P. dorso- 
porus Murhar, 1960, which has been described 
from a different species of host frog, Rdna 
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tigrina , from Nagpur, the prepharynx has not 
been mentioned in the description but the 
same character has been used for differentia¬ 
tion from other species described till then. 
Moreover, the measurement of the ventral 
sucker has not been given in the description 
for this species, but from the illustration it 
appears that oral sucker is larger than aceta¬ 
bulum. In P. kashabia and P. paHapus the 
two suckers are almost equal. 

Bhardwaj (1963) described P poroformis 
and P. tigrinum from the frog Earn tigrina 
from Bombay region near west coast of India, 
According to him, p. poroformis commonly 
occurs in this frog in the region whereas P. 
tigrinum is rare. P. poroformis has unilateral 
vitellaria, extracaecal testes and intestinal 
caeca reaching level of posterior margin of 
acetabulum or slightly beyond it. In these 
respects it is similar to P. himalayai Pande, 
1937 but significantly differs from the latter 
in having left testis behind the cirrus sac 
instead of in front of it, oral sucker smaller 
than acetabulm, and smaller length of oesop¬ 
hagus. P. tigrinum has unilateral vitellaria, 
equal suckers, extra caecal testes, extracaecal 
cirrus sac, inteTcaecal ovary between right 
caecal end and acetabulum, and the intestinal 
caeca extend up to the level of posterior 
margin of acetabulum or slightly beyond it. 
Extracaecal cirrus sac, intercaecal and aceta¬ 
bular ovary overlapping no organ, and pre¬ 
sence of a short prepharynx are its characte¬ 
ristic features. 

Our species is easily distinguished from P. 
himalayai , P. poroformis and P. tigrinum. It 
differs from P. kashabia also in oral sucker 
distinctly smaller than acetabulum, and ovary 
almost of the size of testes. From P. dorso- 
porus, it differs mainly in having reverse 
sucker ratio i.e. oral sueker smaller than 


acetabulum, caecal testes, and ovary of the 
size of testes. 

P . himalayai and P. dorsoporus have oral 
sucker larger than the acetabulum, massive 
postacetabular uterus and extracaecal testes 
but differ from each other in extent of cecal 
and size of the ovary with respect to that 
of the testes. Additionally, in P. himalayai 
the genital pore is ventral. 

A close scrutiny of the literature on the 
species of the genus Prosotocus Looss, 1899 
with unilateral vitellaria, as well as specimens 
of three species of the genus give the impre¬ 
ssion that probably all of them have broad 
and shallow genital atrium in which the male 
and female ducts open independently at 
different levels, the female aperture some¬ 
times being ahead of the male aperture. 
Moreover, the genital pore is surrounded by 
weakly or moderately developed circular arran¬ 
gement of muscles which has been termed 
as genital sucker or gonotyle. In all these 
three species, the genital pore has been found 
to be located on the dorsal surface of the 
body. Of these three species, two of them 
are known in which the genital pore was 
originally described to be located on the 
ventral surface of the body. Thus there is a 
need to recheck the location of the genital 
pore on the dorsal or ventral surface of the 
body and the presence or absence of a sucker 
around it, at least, in those species which 
have been reported from ranid and bufonid 
amphibians. 

Key to species of Prosotocus Looss, 1899 
with unilateral vitellaria - 
1. Oral sucker distinctly larger 

than acetabulum. ... ... 2 

Oral sucker smaller than 

acetabulum. ••• ... 8 

Oral sucker almost equal to 

acetabulum. 4 


10 
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2. Caeca extend boyond level of 
posterior margin of acetabulum-, 
ovary larger than testes • geui- 
tal pore ventral ... P, himalayai 

Pawl®, 1987 

Caeca short and preacetabtdar; 
ovary smaller than teBtes; 
genital pore dorsal. ... P. dorsoporus 

Murhar, 1960 

ft. Left testis posterior to cirrus 

sac ; genital pore ventral ... P. poroformis 

Bhaidwaj, 1968 

Lett testis in front of citrus 
sac as usual; genital pore 
dorsal ... P. bmgaense 

n. sp. 

4. Cirrus sac extraeaecal; ovary 
inter-caecal overlapping neither 
right cecum nor acetebulum ... P. tigrinum 

Bbardwaj, 1965 

Cirrus sac and ovary caecal ... P. kashdbia 

Km, 1914 

Subfamily Ganeoninab Yamaguti, 1958 
Ganus Ganeo Klein, 1905 
Ganeo ankholaeosis n. sp. 

(Fig. 2) 

Host •. Rana cyanophlyctis (Amphibia: 

Ranidae) 

Location *. Intestine 

Locality : Ankhola, 24-Parganas (W. 

Bengal) 

JVo. of specimens : One 

Date of collection «. November 17, 1977. 

Specimens deposited : Z. S. I. Reg. No. 

W win 

Description (with measurements of one 
good specimen) : Body ovoid, 1.28 mm long, 
0.97 mm wide at vitellarian level, posterior 
end rounded. Tegument beset with minute 
scale-like spines. Acetabuluml5 long, 19 wide, 
preequatorial. Oral sucker subterminal, 12 
long, 16 wide, slightly smaller than acetabu¬ 


lum. Sucker ratio 1: 1.2. Ptepharynx 
present, 4 long; pharynx 6 long, 9 wide*, 
oesophagus 24 long *, intestinal caeca exten¬ 
ding posteriorly a little beyoud vitellaria, not 
Teaching posterior end of body. 

Testes two, asymatrical, right testis over¬ 
lapping right intestinal caecum; left testis 
intercecal, measuring 20 long, 28 wide; 
right testis 19 long, 28 wide. Seminal vesicle 
rather tubular, long, coiled, taking two trans¬ 
verse turns, 41 long, 11 wide at base, well 
developed, broad and rounded at base and 
then tapering anteriorly, surrounded by well 
developed prostate cells; ejaculatory duct 
long, opening into genital atrium; genital 
pore marginal, situated at about mid-oesopha¬ 
geal level. 

Ovary entire, 15 long, 22 wide, situated 
behind right testis, smaller than testes. Semi¬ 
nal receptacle behind ovary. Vitellaria folli¬ 
cular, unilateral on left side only, overlapping 
left caecum. Uterus postovarian, describing 
lateral coils, filling most of hind body, 
extending posteriorly much beyond caecal 
ends. Metraterm differentiated, well deve¬ 
loped, 13 long, opening into genital atrium 
idenpendendy. Eggs 21-23x14-15, thick- 
shelled. 

Excretory vasicle V-shaped, arms narrow 
and crenulated reaching ovary and connected 
transversely at crenulations with three visible 
or more transverse connections in a ladder¬ 
like fashion ; excretory pore subterminal. 

Discussion : In the type and most other 
species of the genus Ganeo Klein, 1905, the 
vitellaria ate bilateral. Only Ganeo sp. Kaw, 
1950 (= Q. kawi Dwived i and Chauhan, 1970 
redescribed from the intestine of Rana tigrinum 
from Chhindwara, M. P.) reported from Rana 
cyanophlyctis from Kashmir; Ganeo bufonis 
Fotedar, 1959 (also reported from Kashmir 



HafbbzullaH &. Dutta : Trernatodes of Pisces and Amphibia 


75 



Pig. 2. Ganeo ankholaensis n. sp. Holofcype, ventr&T view. 


but in Bufo viridis) * Ganeo gazipurensis 
Pandey and Chakravarty, 1968 in Rana cyarn- 
pylyctis from U. P.; and G, vitellosinistrum 
Dwivedi and Chauhan, 1970 from the intes¬ 
tine of Rana limnockaris from Jabalpur, M. P. 
have been described to posses unilateral 
vitellaria. 


All the species of Ganeo with bilateral or 
unilateral vitellaria have been reported to 
have V-or U-shaped excretory vesicle with 
broad arms and without transverse connec¬ 
tions. The present species is characterised 
by having V-shaped excretory vesicle having 
narrow and crenulated arms and with three 
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or more transverse connections at crenulations 
in a ladder-like fashion. 

However, the present new species very 
much resembles 0 . * vitellosinistrum in having 
vitellaria on the left side of the body, aceta¬ 
bulum slightly larger than oral sucker, and 
other anatomical features but differs from it 
in having transverse connections between 
the arms of crenulated V-shaped excretory 
vesicle, and smaller egg size. The present 
from also closely resembles Oaneo bufonis but 
differs from it in the more posterior extent 
of uterine coils going much beyond caecal 
ends and the presence of V-shaped excretory 
vesicle having crenulated arms which have 
transverse connections at crenulations be¬ 
tween them in a ladder-like fashion, the 
acetabulum is larger than oral sucker, and the 
eggs are longer (27-30x12-15 in G. bufonis). 

It differes from G. gazipurensis Pandey and 
Chakraverty, 1968 in the absence of spines 
on the cirrus, acetabulum being larger than 
oral suckeT, and excretory arms connected 
by transverse branches. Gupta and Jahan 
(1978), however, considered G. gazipurensis 
as a synonym of G. bufonis. 

Key to the species of Ganeo Klein, 1905 
with unilateral vitellaria 

1. Yitellaria dextral ... Cr.sp. Kaw, 1950 

(=<3. kawi Dwi- 
vedi & Chauhan, 
1970 

Vitellaria sinBitial «p« 2 

2. Cirrus armed with spines. ... G. gazipurensis 

Pandey & Cha- 
kravarty, 1968 

CirruB unarmed ••• w 3 

3. Excretory arms narrow, crenu¬ 
lated and connected by tran- 

verse connections ... G. ankholaensis 

n. sp. 
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Excretory arms broad, not 
crenulated and not connected 
by tranverse connections ••• ... 4 

4. Suckers equal ... G. bufonis Fote- 

dar, 1959 

Oral sucker smaller than aceta¬ 
bulum ... G. vitellosinis¬ 

trum Dwivedi & 
Chauhan, 1970 

Ganeo gobindia Dayal and Gupta, 1953 
(Fig. 3) 

Host : Strongylura strongylura (Pisces : 
Belonidae). 

Location : Inestine. 

Locality : Kakdwip (W. Bengal), Gangetic 
Deltaic area. 

Number of specimens « 1 , collected on 

February 11, 1977. 

Specimens deposited : Z. S. I. Reg. No. W 
7293/1. 

Discussion j Ganeo gobindia was first des¬ 
cribed from a freshwater fish, Wallago attu 
(Bloch) from the river Gomti at Lucknow on 
the basis of ten specimens. This is the second 
record of this species but from an altogether 
different group of fish which is estuarine or 
marine form. Morphologically this specimen 
almost conforms to the original description 
of the species except that the excretory 
bladder is indiscernible and the testes overlap 
right caeum and the seminal vesicle overlaps 
left caecum. The eggs measure 15-26x9-13. 

Ganeo tigrinum Mehra and Negi, 1928 
Syn. G. kumaoensis Pandey, 1937 
0. linganensis Li, 1938 
G. puajabensis Gupta, N. K. 1045 

G. Ivcknowensis Gupta, V. et Jahan 

1978 (Syn. Nov.) 
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Fig, 3. Ganeo gobindia, ventral view. 


G. gastricus Srivastava, 1933 
Hast : Therapon jarbua, (Pisces : Thera- 
ppnid&e)* 

Location : Intestine. 

Locality : Machilipatnam (Bay of Bengal). 
No, of specimens : 1 , collected on January 

22, 1975. 


Specimen deposited ; Z. S. I. Reg. No. W 
7294/1. 

Synonymity of G. kumaoensis Pande, 1937 
and G. lingnanensis Li, 1938 with G. tigrinum 
as proposed by Fotedar (1959) is agreed to, 
but proposing synonymity of G. attenuatum 
Srivastava, 1933 with G. tigrinum on the plea 
that differentiation of metraterm and presence 
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of minute spines on the terminal parts of 
genital ducts and atrium have no taxonomic 
value as done by Mukherjee and Ghosh (1970) 
and Mukherjee (1977), is inconvincing and 
hence unacceptable. The differenciation of 
metraterm and/or presence of spines on the 
the terminal parts of genital ducts and atrium 
alongwith some other supporting characters 
definitely forms basis to distinguish species. 

In this particular case, the distinctness of G. 
attenuatum lies in the distinguishing characters 
such as differenciation of metraterm, presence 
of minute spines on the terminal male and 
female ducts as well as in the atrium, and 
posteriorly attenuated body. Bilqees and 
Kaikobad (1976) described a new species, 
Oaneo macrocotyle in the intestine of Rana 
tigrina from Karachi, on the basis of a single 
specimen. The reported aspinose body and 
the illustration of the species suggest that 
either the specimen was not in good condi¬ 
tion or it was not carefully processed. The 
measurements of the suckers (oral sucker 
0.12x0.15 and acetabulum 0.14x0.16) point 
that they are almost equal in size, which is 
also the case in G. attenuatum with which G. 
macrocotyle has been distinguished. Further, 
the details of the terminal parts of male and 
female ducts and atrium are inadequate (pro¬ 
bably because the specimen was not good). 
However, the posteriorly attenuated body, 
almost equal suckers and equal egg size in 
G. macrocotyle and G. attenuatum suggest that 
the former is identical to the latter. Gupta, V. 
and Jahan (1978) described <7. lucknowensis 
on the basis of a single specimen from Bufo 
meianostictus and differentiated it from G. 
tigrinum on the basis of a single testis. This 
is nothing but an abnormality as has been 
pointed out by Ghosh and Srivastava (1979) 
in other digenetic trematodes having two 
testes normally. Hence, G. lucknowensis is a 


synonym of G. tigrinum . We also concur 
with Mukherjee (1977) that G, gastricus Sri¬ 
vastava, 1933 is a synonym of G, tigrinum . 

This first record of G. tigrinum from a 
marine fish is interesting. 

Ganeo korkei Bhalerae, 1936. 

(Fig. 4) 

Host: Rana cyanophlyctis , (Amphibia : 

Ranidae) 

Location : Intestine 

Locality ; Konarak (Orissa) 

Number of specimens : 1 , collected on 

10.6.1972. 

Specimens deposited : Z, S. I. Reg. No. 

W. 7295/1 

Bhalerao (1936) had described this species 
on the basis of one specimen from Rana 
tigrina at Nagpur. He had collected this 
specimen alongwith others which were identi¬ 
fied by him as Ganeo tigrinum Mehra and 
Negi, 1928. Since then specimens of this 
species were not collected by any worker. 
This species is apparantly characterised by 
the acetabulum larger than oral sucker, ovary 
larger than testes and follicles of vitellearium 
arranged in groups of five and seven on the 
left and right sides of the body respectively. 

Only one specimen of this species was 
present in our collection in a population of 
three specimens. The other two specimens 
are identified as G. tigrinum . This is the 
third record of this species since it was des¬ 
cribed by Bhalerae in 1936. It rarely occurs 
in frogs, and whenever found, its incidence 
is very scanty. A large number of Rana 
cyanophlyctis and Rana tigrina were examined 
in various parts of India and in different 
seasons but only one specimen was found 
which has the characteristics of G, korkei. 
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4 

Fig* 4* Gam o korkei, ventral viev* 


The ovary in our specimen is larger than the 
testes and acetabulum, and the grouping of 
the Vitilline follicles is demarcated although 
the. follicles have coalesced probably due to 
overpressing during processing. 

Kama (1974) reported one specimen of this 
species for the second time and made certain 


important observations. His most significant 
observations are that the ovary may be smaller 
than the testes and acetabulum, and the 
groups of vitelline follicles may not com¬ 
mence from immediately behind the posterior 
testis but, instead, they may be postaceta- 
bular. Moreover, the two testes in Nama’s 
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5 

Fig. 5. Ganeo srimgarenm, ventral view. 


specimen are almost equal He considered be having ovary equal to or smaller or larger 
these dissimilarities as mere variations and than the testes as in 0, tigrinum but the for- 
thus confirmed the validity of Ganeo korkei mer gets certainly distinguished from the 
Bhalerae, 1936. In the light of these observa- latter in the grouping of vitelline follicles on 
tions, it is understandable that G, korkei may each side of the body. Ghosh and Chauhan 
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(1982) appear to agree with Rao and Kamesh- 
wari (1976) in synonymising G. korkei with 
G, tigrinum in spite of Nama’s (op. cit .) report 
and Mukherjee’s (1977) key to species of 
Ganeo, who recognise the validity of G, korkei 
on the basis of the grouping of the vitelline 
follicles. Ganeo behurai Ghosh and Chauhan, 
1982 was not at all compared with G, madras- 
ensis, which have striking morphological 
similarities in addition to the constant feature 
of unequal caeca. The authers consider G. 
behurai a sure synonym of G, madrasends. 
The authors also agree with Rao and Kamesh- 
wari (op. cit.) that G. pujabensis is synony¬ 
mous with G. tigrinum. 

Gupta, P. D. (1977), obviously unaware of 
Nama’s work, feels that “Bhalerae (1936) has 
possibly made an erroneous statement that 
grouped arrangement of vitelline follicles”, 
but now it is confirmed that G. korkei does 
ljave vitelline follicles in groups on both 
the sides which may get coalesced due to 
excessive pressure during processing. 

Ganeo srinagarensis Kaw, 1950 
(Fig. 5) 

Host : Bqna cygnephlyctis, (Amphibia : 

Ranidae) 

Location : Intestine 

Locality : Nazat, 24-Parganas, (W. Bengal) 

No. of specimen : 1, collected on Septem¬ 

ber 15,1978 

Specimen deposited ; Z. S. I. Reg No. W 

7296/1 

Discussion : Only one specimen of this 
species was present mixed with many others 
which were identified as G. tigrinum. Ganeo 
srinagarensis was originally charactarised to 
possess oral sucker slightly smaller than 
acetambulum, tests almost symmetrical and 

H 


immediately postacetabular, and ovary smaller 
than testes lying between them in the imme¬ 
diately postacetabular area. The present 
specimen which is assigned to G. srinagarensis 
has equal sukers, tests symmetrical in disposi¬ 
tion but lying in the acetahular region, and 
ovary smaller than or equal to testes and lies 
in the postacetabular area. The dissimilari¬ 
ties vis-a-vis original description are conside¬ 
red as variations only. Bilqees and Kaikobad 
(1976) reported this species from Karachi, 
Pakistan. Our reporting forms the third 
record of this species since it was described 
in 1950. 
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ECOLOGICAL ASPECTS OP COPEPOD COMPONENT OF ZOOPLANKTON 
PRODUCTION IN THE ESTUARINE SYSTEM OF LOWER 

WEST BENGAL 

Aftab Uddin Baidya and Amalesh Choudhury 
Department of Marine Science 
University of Calcutta. 

ABSTRACT 

Distribution, of zooplankton with special reference to copepods at two stations in the lower 
reach of Hooghly estuary was studied over a period of one year (1980-1981). The annual fluctua¬ 
tions in temperature at Station I (Kachuberia, north point) and at Station II (South Sagar, south 
point) were within the range of 10°C. However, salinity regime varied from 1,01-24.93% at 
Station I and 3.73-32.03% o at Station II. Biomass values in terms of displacement volume and 
wet weight were higher (3.18 ml/m* and 1,190 mg/m*) at Station II than at Station I (1.01 ml/ 
m* and 366 mg/m*). The fannastic composition was more diverse at Station II. Quantitative 
and qualitative variation in copepod species were well pronounced at these two stations. Forty 
two species of planktonic copepods belonging to 18 families were reoorded at Station II, whereas 
18 species belonging to 5 families were recorded at Station I. Correlation among the hydrological 
parameters and correlation of copepod species in relation to salinity and temperature documented 
at both the stations have been discussed. 

Introduction 

Zooplankton is an important indicator of 
the nature of watermass as it forms an im¬ 
portant link in the food chain of the aquatic 
subsystem. 

The hydrobiological studies in Indian 
waters have been made by several authors 
from different parts of India, Jayarama (1951) 
on Bay of Bengal; Ramamurthy (1953) on 
Madras coastal waters and Cheriyan (1963) 
on cochin water. More recently a consider¬ 
able addition to this aspect was made by 
Pillai (1971) and Madhupratap (1976) from 
Cochin backwater ; Goswami and Selvakumar 
(1977) from Mandovi and Zuari estuaries; 

Chandra Mohan (1977) from Godavari estuary 
and Raghunathan and Srinivasan (1983) from 
Ennore estuary. But the studies on plankton 
ecology of Hooghly estuary are still rather 


meagre. Dutta et. al., (1954) studied the 
seasonal fluctuation of plankton between Palta 
and Diamond Harbour. Roy (1955) has given 
an account of plankton for small region of 
Hooghly, at Palta. Shetty et at., (1961) studied 
the plankton and hydrology between Naba- 
dwip and Frazergangue. Very recently Bhunia 
and Choudhury (1981, 1982) have also 
reported the abundance and biomass of zoo¬ 
plankton in the Mooriganga and Chemaguri 
creek of Hooghly estuary. 

Sagar Island, the largest delta in the 
Hooghly-Matla estuarine complex embracing 
the Western Sector of famous deltaic Sundar- 
bans is situated at the confluence of the river 
Ganga and the sea. Bay of Bengal, between 
21.56 and ll.88°N latitudes and 88.08 and 
88.16°E meridians. 

Station I (Kachuberia, north point) is 
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located at the north point of Sagar Island The seasons here are well recognised, each of 
facing Moorigana river, branching off the four months duration. The premonsoon 
river Hooghly and Station H (South Sagar, period (March to June) is. the dry season with 
South point) represents the southern extreme considerably higher temperature. The South- 
of the Island facing the Bay water (Fig. 1). West monsoon (July to October) is accom- 
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panied by heavy rainfall and the postmonsoon 
(November to February) comparises partly the 
winter season with comparatively lower tem¬ 
perature and less precipitation. 

Material and Methods 

Water samplings were made fortnightly 
for hydrological studies from two specified 
stations in the forenoon hours during flow 
tide from March 1980 to February 1981. The 
temperature (air and water) were recorded in 
degree centrigrade in the field. The salinity 
of the sample water was estimated by ‘Mohr- 
Knudsen’ method. Winkler’s method was 
followed to estimate dissolved oxygen 
content, and for pH, the colour comparator 
disc was used in the field. Secchi disc was 
used to measure the transparency of water. 
For zooplankton sampling, plankton net, 
made of bolting silk no. 20 (mesh 75 pm) 
was used. Two hundred literes of surface 
water was filtered to estimate the plankton 
biomass. The filtered material was preserved 
in 4% buffered formaldehyde in sea water. 
Depending on the size of the sample, sub-sam¬ 
ples were often made. When the sample was 
small, the whole sample was placed for count¬ 
ing under ‘Utermohl’ microscope and expre¬ 
ssed in no/m 8 . For estimating the plankton 
volume the displacement method was used 
and expressed in ml/m s . Wet weight of the 
sample was estimated by absorbing all inter¬ 
stitial fluids with absorbent paper and then 
measured directly with single pan electric 
balance and expressed in mg/m 8 . 

Results 

Hgdrology : 

The temperature range were more or less 
same in both the stations. Higher and lower 


values were recorded during premonsoon 
season (Match to June) and postmonsoon 
season (November to February) respectively. 
The fluctuation of salinity was pronounced 
(28.27%) at Station II than Station I (23.9%). 
The salinity values were quite high 21.89- 
32.03% o at Station II while Station l 
showed 16.87-24.93% during premonsoon 
season, but during the monsoon period 
sudden decrease could be seen in salinity and 
minimum values were estimated 1.01*11.06'% 
at Station I and 3.73-l4.52% 0 at Station II. 
The postmonsoon season showed an inter¬ 
mediate, 5.20-15.48% at Station I and 13.79- 
22.07% e at Station II (Table 1). 

The concentration of dissolved oxygen 
showed a variation range of 2.5-4.1 ml/1 at 
Station I and 1.7-3.8 ml/1 at Station II. The 
maximum values (4.1 ml/1 and 3.8 ml/1) 
were observed in the same month (August) 
in both the stations respectively. 

The pH value remained more or less 
stable during postmonsoon to premonsoon 
period, i.e., in November to June (8.1-8.3) but 
dropped down to 7.3 and 7.6 at Station I 
and II respectively during monsoon season. 
Secchi disc readings showed that the water was 
turbid almost all the time with a little excep¬ 
tion in the postmonsoon months. Maximum 
readings (26 cm) was noted in the month of 
December at Station II and (10.5 cm) at 
Station I in the month of February. The 
correlation among the hydrological parameters 
showed that the salinity was negatively corre¬ 
lated (at 1% level) with dissolved oxygen and 
positively correlated (at 1% level) with pH. 
The relationship of dissolved oxygen with 
pH was also significantly high (at 1% level) 
and negative. The relationship between 
Secchi disc transparency and pH was 5% in 
Station I and 1% in Station II (Table 2). 
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TABLE 1. Monthly range of the hydrological parameters of Station I (Kaohuberia) daring March 
1980 to February 1981. 


Months 

Water temp. 

Salinity % 

Dissolved 

pH 

Transparency 


°C 


oxygen ml/1 


cm. 

March 

26.0-28.2 

17.05-18.48 

2.6-2.7 

8.0-8.1 

5-10 

April 

29.0-80.0 

18.66-23.68 

2.7-2.9 

8.1-8.2 

5- 9 

May 

30.0-30.6 

28.50-24.93 

2.5-2.8 

8.3-8.S 

8- 8.6 

June 

31.0-31.0 

16.87-17.94 

2.S-2.6 

8.3-8.8 

4- 8 

Jaly 

29.0-30.8 

3.21- 9.42 

3.3-S.7 

7.7-8.0 

4.9- 6.8 

August 

29.2-30.3 

1.48- 2.81 

3.4-4.1 

7.3-7.6 

8- 6 

September 

28.8-30.6 

1.01- 6.12 

S.3-3.6 

7.6-7.6 

4- 6 

Ootober 

28.6-31.0 

4.47-11.06 

3.2-S.6 

7.6-7.9 

4- 6 

November 

25.8-27.0 

5.20- 6.12 

2.9-3.1 

8.1-8.1 

4.5- 9.0 

December 

22.9-26.0 

6.49- 7.23 

3.0-3.2 

8.1-8.1 

5- 8 

January 

20.0-23.0 

7.77- 8.14 

3.2-3.8 

8.1-8.2 

4- 8 

February 

22.0-24.5 

9.06-15.48 

2.9-8.1 

S.2-8.2 

10.5-10.0 

TABLE 

1. ( Contd .) Monthly range of the 

hydrological parameters of Station II (South-Sagar) daring 


March 1980 to February 1981. 




Maroh 

26.5-26.8 

22.43-26.36 

2.5-2.7 

S.2-8.3 

11-16 

April 

27.1-29.1 

23.32-27 79 

1.7-2.7 

8.3-8.3 

9-14 

May 

30.1-30.1 

28.68-32.03 

1.9-2.8 

8.3-8.3 

6-14 

June 

30.9-31.5 

21.89-31.85 

2.9-3.1 

8.3-S.3 

8-10 

July 

29.8-30.5 

9.32-14.52 

2.9-3.S 

7.9-8.1 

4-10 

August 

29.7-30.9 

3.75- 8.14 

3.1-3.8 

7.6-7.8 

5- 7 

September 

31.8-31.5 

4.65- 8.87 

3.1-3.4 

7.9-8.0 

6- 7 

October 

29.9-31.5 

11.06-11.97 

3.5-3.7 

7.9-8.0 

4- 8 

November 

26.8-26.8 

13.79-14.70 

3.0-3.0 

8.1-8.1 

12-20 

December 

22.0-23.0 

16.51-17.94 

3.1-3.8 

8.1-8.1 

12-26 

January 

20.0-21.0 

17.05-19.20 

3.2-3.4 

8.1-8.2 

10-20 

February 

22.0-23.6 

20.28-22.07 

2.9-3.2 

3.2-8.3 

8-20 


TABLE 2. 

Correlation among the hydrological parameters 

in two specified Stations. 


Station I (Kachaberia) Station II (Sonth Sagar) 


Salinity Dissolved Transpa- pH Salinity Dissolved Transpa. pH 
oxygen rency oxygen rency 


Water temperature 

0.14 

-0.25 

-0.49* 

-0.20 

0.01 

-0.30 

-0.74“ 


Salinity 


-0.95“* 

0.40 

0.85“ 


-0.88“ 

0.37 


Dissolved oxygen 



-0.30 

-0.84“ 



-0.02 

-0.77“ 

Transparency 




0.48* 






* Significant at 5% level. 
‘‘Significant at 1% level. 
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Zooplankton Biomass : 

The density of zooplankton during high 
saline premonsoon season 2,650-9,455/m 8 at 
Station I and 9,210-33,730 no/m 8 at Station 
II; and during monsoon season 1,255-2,800 
no/m 8 at Station I and 3,450-8,410 on/m 8 at 
Station II were encountered. During the 
postmonsoon the population showed an inter¬ 
mediate value, 2,975-5,820 no/m® at Station I 
and 10,470-18,215 no/m® at Station II. Bio¬ 
mass values in terms of displacement volume 
and wet weight were higher at Station II 
(3.18 ml/m 8 and 1,190 mg/m 8 ) than at Station 
I (1.01 ml/m 8 and 366 mg/m 8 ). The zooplan¬ 
kton showed two peaks, the primary peak 
was recorded during March-April and the 
secondary in November-December in both 


the stations. Among the zooplankton com¬ 
ponent copeped constituted the most predomi¬ 
nant portion sharing 73.57-88.23% at Station I 
and 83.69-94.91% at Station II (Table 3). 

Forty two species of planktonic copepod 
were observed in the surface collection from 
Station II and only 18 species were recorded 
from Station I throughout the study period. 

The copepod species identified in the 
present investigation have been classified into 
four categories depending upon the salinity 
preference. The marine species, marine to 
brackish water species and brackish to fresh 
water species. Of the 42 species found at 
both the stations, 19 belonged to first cate¬ 
gory, 3 to the second category, 16 to the 
third category and 4 to the last category 


TABLE S. Quantitative estimation of zooplankton and copepod comprising total population, 
percentage (in parenthesis) and the biomass valne in two different stations. 


Station I (Kachuberia) Station II (South Sagar) 


Months 

Tolal Zooplank¬ 
ton No/m' 

Total Gopepod 
No/m* & % 

Displace¬ 
ment Yol. 
ml/m' 

Wet 

weight 

mg/m' 

Total Zoo¬ 
plankton 
No/m* 

Total Cope- Displace- 
pod No/m* ment Vol. 
& % ml/m' 

Wet 

weight 

mg/m* 

Match 

7,800 

6,675 (85.57) 

0.98 

315 

32,080 

30,450(94.91) 3.08 

1,125 

April 

9,455 

8,075 (85.40) 

1.01 

366 

33,730 

31,225 (92.57) 3.18 

1,190 

May 

4,680 

3,950 (84.40) 

0.85 

249 

16,355 

14,925 (91.25) 1.50 

677 

June 

2,650 

2,150 (81.13) 

0.58 

182 

9,210 

8,275 (89.84) 1.12 

426 

July 

1,490 

1,100 (73.57) 

0.74 

130 

4,660 

3,900(83.69) 0.83 

268 

August 

1,255 

9, 50 (75.69) 

0.76 

134 

3,450 

8,075 (89.13) 0.87 

299 

September 

1,310 

1,025 (78.24) 

0.20 

87 

4,015 

3,700(92.15) 0.77 

156 

October 

2,800 

2,300 (82.14) 

0.72 

124 

8,410 

7,425 (88.28) 1.01 

400 

November 

6,820 

5,125 (88.06) 

0.90 

288 

15,945 

14,400(90.81) 1.58 

674 

December 

6,325 

4,625 (86.85) 

0.86 

215 

18,215 

16,890 (89.76) 1.68 

741 

January 

8,595 

3,125 (86.92) 

0.73 

133 

11,005 

9,750(88.59) 1.19 

465 

February 

2,975 

2,625 (88.23) 

0.69 

198 

10,470 

9,325 (89.06) 1.10 

435 
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TABLE 4. Grouping of the copepod species at the two stations under different salinity gradients. 


Marine 

Marine—Brackish. 

Brackish 

Brackish—Freshwater 

Oalanua tenuicornis 

Eucalanus elongatus 

Paracalanus parvus 

Pseudodiaptomus annandalei 

Nannocalanus minor 

Acrocalanus gibber 

P. dubia 

P. binghami 

Qanthocalanus pauper 

A . inermis 

P. serratipes 

Acartiella sewelli 

XJndinula vulgaris 


Pseudodiaptomus aurivilli 

Oithona brevicornis 

Eucalanus monachus 




Acrocalanus similis 


P. tollingeri 


Euchaeta marina 


Labidocera acuta 


Centropages dorsispinatus 


£• minuta 


Pseudodiaptomus serricaudatus 

Xj, euchaeta 


Temora lurbinata 


L • sinilobata 


T. stylifera 


Pontella andersoni 


Acartia erytliraea 


Acartia spinicauda 


Tortanus gracilis 


A . centrura 


Macrosetella gracilis 


A. plumosa 


M. oculata 


Microsetella rosea 


Longipedia weberi 


Oithona rigida 


Euterpina acutifrons 


Corycaeus danae 


Cladoroslrata brevipoda 




Oncaea venusta 





(Table-4). Nineteen species of the first cate¬ 
gory were recorded mostly from Station II 
where high saline condition prevail almost 
throughout the year except the mon¬ 
soon season. They migrate into estuaries 
during high saline conditions. Significant 
correlation coefficient values were worked out 
for copepod species in relation to salinity 
and temperature (Table-5). The relationship 
between most of the species and salinity was 
positive and high (significant at 5% or 1% 
level). Pseudodiaptomus annandalei and Acar- 
tiella sewelli showed negative correlation at 
Station II and were recorded in large 
numbers during low salinity regime. In 
general, most of the species showed negative 
correlation with water temperature. Conse¬ 
quently, with the increase of temperature 
the population density generally decreases. 


Discussion 

Hooghly estuary is regarded as the largest 
estuary in India with a dynamic ecosystems 
undergoing considerable variations in its 
physico-chemical characteristics owing to 
ever fluctuating salinity regime and sediment 
load is concerned. The spectacular influence 
of the South-West monsoon which brings 
about an erratic change both in the meteoro¬ 
logical and hydrological conditions is an 
important feature. 

A wide fluctuation in annual water 
temperature of about 10°C was encountered 
in this estuary and the salinity was mainly 
influenced by the monsoon rains and surface 
run off. The salinity varied from 1.01 to 32. 
03% o . It seems that both temperature and 
salinity are the important factors which 
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TABLE 5. Correlation o t papulation densities of 
salinity at two stations. 

different speoies 

with water temperature and 

station I 


Station IT 

Water 

Salinity 

Water Salinity 

Temperature 


Temperature 


Galams (enuicornis 

— 

— 

-0.26 

0.45* 

Nannocalanus minor 

— 

— 

-0,15 

0.71** 

G anthoccdanus pauper 

-- 

— 

0.08 

0.60** 

TJndinula vulgaris 

— 

— 

-0.29 

0.53** 

Eucalanus elongatus 

-0.40* 

0.46* 

-0.48*!' 

0.46* 

E. monachus 

— 

— 

-0.14 

0.60** 

Paracalanus parvus 

-0.24 

0.68** 

0.11 

0.48* 

P. dvhia 

-0.80 

0.52** 

0.0Q1 

0.46* 

P. serratipes 

-0.26 

0.46* 

046 

0.46* 

Acrocalanus gibber 

-0.21 

0.38 

-0.10 

0.67** 

A. similis 

— 

— 

-0.66** 

0.18 

A. inermis 

-0.14 

0.40* 

-0.50* 

0.42* 

Euchaeta marina 

— 

— 

0.04 

0.87 

Oenlropages dorsispinatus 

— 

— 

-0.08 

0.69** 

Pseudodiaptomus aurivilli 

-0.81 

0.51** 

0.23 

0.62** 

P. serricaudatus 

— 

— 

-0.13 

0.67** 

P. annandalei 

-0.48* 

0*42* 

-0.28 

-0.66** 

P. toUingeri 

0.84 

QaW* 

-0.59** 

0.37 

P. binghami 

0.22 

0*50* 

0.006 

0.38 

Temora turbinata 

— 

— 

-0.22 

0.66** 

T. stylifera 

— 

— 

0.43* 

0.89 

Ldbidocera acuta 

-0*08 

043* 

0.12 

0.62** 

L. minuta 

-0.17 

047* 

0.28 

0.36 

L. euchaeta 

— 

— 

-0.18 

0,88 

L. sinilobafa 

— 

— 

-0.28 

0.46* 

Pmtella andersoni 

-0.84 

0.45* 

-0.88 

042* 

Acartia spinicauda 

-0.44* 

048* 

-0.23 

0414** 

A. erythraea 

— 

— 

0-005 

0,62** 

A. centrura 

— 

— 

049 

0.46* 

A. plurposa 

-0.15 

0.54** 

0.1Q 

0.62** 

AcartieUa tswelli 

0.24 

0.47* 

-046 

-0.42* 

Tortanus gracilis 

— 

— 

-0.17 

0.88 

Microsetella rosea 

0.01 

0.49* 

-0.87 

0.60* 

Macrosetella graoilis 

— 

— 

HO,86 

0,66** 

M. oculata 

— 

— 

-0.26 

0.84 

Longipedia tueberi 

— 

— 

0,27 

0.36 

Eutorpina acutifrons 

— 

— 

-0.46* 

0,86 

OLadorostrata br&vipoda 


— 

0.12 

0.41* 

Oithona rigida 

0.11 

0.50* 

0.09 

0.72** 

0. brevicornis 

_ 

— 

0.03 

0.S8 

Oncaea venusta 


— 

-0.28 

049* 

Corycaeus danae 

— 

— 

-0.28 

0.42* 


W 


*■ Significant at 5% level 

** Significant at 1% lavil 

12 
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influence tile seasonal distribution of differ- quently the copepod species were different. 


ent groups of zooplankton in this area. 

The water temperature and salinity range 
in the Hooghly estuarine system around Sagat 
Island varied from 20.0-31,5°C and 1.01-32. 
03%. respectively, but the recruitment of 
maximum population was recorded when the 
temperature range was 22.0-30.0°C and salinity 
of the environment was 5.00-27.79% o . Bhunia 
and Chowdhury (1981) from Hooghly estuary 
also reported maximum copepod population 
when the salinity was high and temperature 
was low. 

During the present study, a total of 42 
copepod species have been recorded, bulk 
of which were from Station II. Pillai (1971) 
in his account on the estuarine copepods of 
India has recorded 41 species from Cochin 
backwater and Goswami and Selvakumar 
(1977) recorded 49 copepods from estuarine 
system of Goa. 

Significant correlation was found out 
between the number of copepod species and 
salinity at both the stations indicating 
presence of several species of marine origin. 
During the premonsoon months when the 
salinity was high in this estuarine system, 
neritic species viz., Galanus tenuicomis, 
Nannocalanus minor , Canthocalanus pauper., 
Undinula vulgaris, Eucalanus monachus, Acro- 
calanus similis, Euchaeta marina, Gentropages 
dorsispinatus , pseudodiaptomus serricaudatus, 
Temora turbinata, T. stylifera, Acartia erythraea, 
Tortanus gracilis , Macrosetella gracillis, M. 
oculata, Longipedia weberi, Euterpina acutifrons, 
Cladorostrata brevipoda , Oncea venusta were 
recorded at Station II. Pillai et al,, (1973) 
also stated the similar findings from Cochin 
backwater. During monsoon months, the 
hydrological conditions changed and conse- 


Acartiella sewelli, Pseudodiaptomus annanddlei 
were recorded as monsoonal species. Kasturi- 
rangan (1963) reported Acartiella sewelli pre¬ 
ferred low saline condition. Madhupratap 
(1976) contends that Pseudodiaptomus annan - 
dalei has a wide range of salinity tolerance 
(0-35%,) and occur throughout the year in 
Cochin backwater. Paracalanus parvus, P 
dubia, P. serratipes, Pseudodiaptomus aurivilli , 

P tollingeri, Labidocera acuta, L. minuta, L. 
euchaeta, L. sinilobata, Pontella andersoni, Acar¬ 
tia spinicauda, A. centrura, A. plumosa, Micro- 
setella rosea , Oithona rigida, Gorycaeus danae 
were recorded as typical estuarine copepods. 

One of the major features of zooplankton 
distribution in the tropical estuary is the 
contrast in abundance of zooplankton between 
high and the low saline periods. Compara¬ 
tively a poor fauna exist during the low saline 
seasons when the surface run off due to heavy 
precipitation flood the estuaries (Rao, et al,, 
1981). Population was diverse and abundant 
during high salinity regime and was comprised 
of estuarine, estuarine and marine and euryha- 
line marine forms in addition to adventitious 
immigrants. 

The zooplankton production showed two 
peaks in their abundance at different places 
of Indian waters. Subbaraju and Krishna- 
murthy (1972) found the abundance in April 
and September at Portonovo water. Raghu- 
nathan and Srinivasan (1983) recorded two 
peaks (December and February) for copepod 
population from Ennore estuary. In the lower 
reaches of Hooghly estuary, Bhunia and 
Choudhury (1982) recorded two peaks, one 
in March-April and the other in November- 
December. The present observation also 
endorses the preceding report. 
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THE SETAE OF THE SUBTERRANEAN ISOPOD NIGHOLLSIA MEN ON l 
TIWARI 1955, (CRUSTACEA, ISOPODA, PHREATOICOIDEA, 

NICHOLLSIDAE). 

By 

Lakshman Prasad Gupta 
Gangetic Plains Regional Station 
Zoological Survey of India , Patna 

ABSTRACT 

'24 types of setae ate found on the body of Nichollsia menoni. These have been grouped into 
two major divisions i. e. macrotrichs and microtrichs. Their distribution and correlation with 
the possible function and subterranean mode of life is given. 


Introduction 

There are a number of references dealing 
with the setae in Isopods (Sars, 1899 ; Raco- 
vitza, 1912, 1925 ; Nordenstam, 1933 ; Nee¬ 
dham, 1942 ; Nicholls, 1943 ; Chopra & 
&. Tiwari, 1950 •, Menzies, 1956; Jones, 
1968 ; John, 1968; Fish, 1972 ; Schmalfus, 
1977 ; Gupta, 1980). In many cases the varia¬ 
tion in the form and number of setae has 
been utilised for separation of species and 
subspecies ; e. g. in Jaera albifrons (Harvey 
&. Naylor, 1968). The form and structure of 
setae have been correlated with the mode of 
life of the animal. Considering the subterr¬ 
anean mode of life in Nichollsia menoni it was 
thought desirable to investigate its setal arma¬ 
ture. and to find the extent to which caver- 
nicolous life has modified it. 

The following account is the result of a 
more or less complete study to determine 
the variety and distribution of all setal types 
tft N. menoni and to understand their func¬ 
tional morphology. 

Material and Method 
The moulted skin as well as the animal’s 
appendages were studied in glycerine prepara¬ 


tions and also in lactophenol preparations. 
Addition of methylene blue to the medium 
gave better picture of the appendicular setae. 
All the studies were made under light 
microscope. 

Glassification : 

Classification of setae has mostly been 
followed from those of Fish (1972). 

The whole chaetotaxy of Nichollsia menoni 
has been divided into two major divisions : 
1. Macrotrichs and 2. Microtrichs. 

Macrotrichs : 

The structure is basically similar in having 
a shaft wall enclosing a lumen which contains 
cytoplasm. On the basis of structural varia¬ 
tions of the basic type, the setae can be 
classified into 4 major groups. 

Group 1. Simple macrotrichs : 

(a) Simple setae (b) Hamate seta (c) Rod 
setae (d) Aesthetascs (e) Acuminate seta. 

Group 2. Setulose macrotrichs : 

(a) Serrate Setae (b) Whip seta (c) Pap- 
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pose seta (d) Plumose setae, (e) Plumo-ser- 
rate seta (f) Brush seta (g) Brush spine. 

Group 3. Denticulate macrotrichs : 

(a) Dentate setae (b) Denticulate seta 
(c) Comb seta (d) Digitate setae. 

Group 4. Non-denticulate and non-setulose 
macrotrichs : 

(a) Cuspidate setae (b) Conate setae 
(c) Claw seta. 

Microtrichs : 

(a) Pegs (b) Triangular microtrichs 
(c) Multidentate hooks or spinnules (d) 
Setose bristles (e) Simple microtrichs. 

Observations : 

The terms seta, bristle and spines or 
cones used within each group indicate the 
degree of chitinization and thickening of the 
shaft wall. Setae are the least and spines 
are the most chitinized forms. The number 
of setae occuring within a group increases 
with the size of the animal, but the number 
of groups remains more or less constant. 
These groups exist as fringes, and closeset 
bundles. A seta has minute apical pore, 
which is not always terminal in position. 
This pore leads into a lumen which varies in 
prominence depending on the degree of cuti- 
cularization of the setal wall. Most of the 
setae have distinct lumen and an annula- 
tion dividing the seta in two equal or 
unequal proximal and distal halves. All the 
seta are built on a handle-blade pattern, the 
division being marked by a slight constriction 
or by a peculiarity in the structure at this 
point. This has been termed as “annulation” 
(Thomas, 1970). As already mentioned above, 
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the position of annulation is variable among 
different setal types, but constant for a given 
variety. 

Group 1. Simple macrotrichs ; 

All the setae in this group except aesthe- 
tasc have a narrow lumen opening terminally 
or subterminally through a minute pore. An 
annulation is present about half-way along 
the length of the shaft. The shaft wall is 
without lateral projections and in all but the 
aesthetasc tapers gradually from a wide base 
to a narrow apex. 

(a) Simple setae (Fig. 1-9) : These are 
flexible unmodified setae, circular in cross 
section, tapering gradually to a fine pointed 
apex and vary from 0.02 to 0.26 mm in length 
and 0.0015 to 0.004 mm in thickness. They 
occur on antenna 2, mandibular palp, maxilla 
1, maxilla 2, maxilliped, pereopods, penial 
stylet, uropodal ramii and along the pleural 
edge in the abdominal region. 

(b) Hamate seta (Fig. 10) : This is a unique 
hook shaped seta with a hemispherical basal 
region and is very small (0.034 mm in length 
and 0.0014 mm in breadth) compared with 
other setae. The tip of hamate seta is rounded 
and smooth, unlike other seta, the lumen 
becomes obliterated distally so that the 
hooked end is solid. This type of seta has 
been noticed on the peduncular segments of 
first and second antenna. 

(c) Rod setae (Figs. 11-14) : These are 
relatively long setae, ranging from 0,035 to 
015 mm in length and 0.002 to 0.007 mm in 
width, and taper gently from the annulation 
to the tip. The preannular portion of the 
shaft is columnar, the seta as a whole present¬ 
ing a much more rod-like outline, with a 
blunt tip. The apices of these seta are cleft 
into small finger like lobes, the apical pore 
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Figs. 1-24. Nichollsia menoni Tiwari 

1-9. Simple setae ; 10. Hamate seta ; 11-14. Rod setae ; 

15. Acuminate seta ; 16. Aesthetascs ; 17-22. Serrate 

seta ; 23. Pappose seta ; 24. Whip seta. 

being subterminal. The lumen which extends are distributed on first antenna on the distal 
upto the pore, is conspecuous. These seta ends of each segment either single or in 
are more common than many others. They groups of 2 or 3. They are also found around 
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the aesthetasc seta as protecting seta on the 
first antenna. Further they are found on 
antenna 2, maxilla 2, all the pereopods in¬ 
cluding gnathopods, and smaller sizes on the 
pleopods and outer ramii of uropods. 

(d) Aesthetascs (Fig. 16.) : These are small 
seta usually 0.075 mm in length and 0.009 
mm in breadth but the size varries according 
to the age of the animal. The annula is well 
marked, and distal to it the seta take on an 
elongated wide cylindrical tube, below the 
annulation the stalk is subequal to the main 
body i. e. the portion above the annulation 
of the seta. They are transparent and possess 
a large apical pore with a fluted margin. The 
body of the cylinder is thin walled while the 
stalk is thick. 

In Eurydice pulchra according to Fish 
(1972) the annulation is absent and the stalk 
is very small. In N. menoni they occur on 
the distal 5 or 6 flagellar segments of the 
antennules. The newly hatched young posse¬ 
sses only one aesthetasc at the tip of the 
antennule. But the number increases in the 
adult animal. The normal function atributed 
to this seta is olfactory. 

(e) Acuminate seta (Fig. 15) : This seta is 
not much variable from that of simple or rod 
seta but the only difference is that it has small 
terminal blade, like that of a surgical knife. 
The length of the seta is 0.0075 mm. It has 
been noticed on the distal posterior margin 
of basipodite, merus and dactylus of the 
peraeopods. Their number is very few. 

Group 2. Setulose macrotrichs : 

Setae in this group are characterised by 
fine setules arising from the shaft wall. The 
lumen does not project into these setules and 
their density, arrangement and stiffness varies 


considerably. Although all macrotrichs in 
this group have a terminal pore, some lack 
an annulation. 

(a) Serrate seta (Figs. 17-22) : This type of 
seta has a fine pointed apex and short setules 
arranged in two rows usually distal to its 
annulation. This setal type has many varia¬ 
tions with the degree of serrations on the 
length of the seta above annulation. In some 
cases serration is confined to the terminal 
part (Fig. 17) only, while in still others only 
the half of the part beyond annulation is 
serrated (Fig. 19) while in normal course the 
complete portion beyond annulation is serra¬ 
ted. The length varies from 0.04 to 0.16 mm. 

The distribution of serrated seta is con¬ 
fined to mandibular palp, gnathopod, other 
peraeopods and on the junction of the lobe 
of exopods in pleopods. 

(b) Whipseta (Fig. 24) : This seta (0.035 
mm long) is simple and has an annulation 
in the middle of the shaft and it bears two 
whip like fine long hairs or setules at its apex. 
This seta has been observed on the second 
peraeopod of the young, but its presence on 
adult is not confirmed. 

(c) Pappose seta (Fig. 23) : The seta have 
extremely slender shaft and have sparsely 
distributed fine setules at their terminal por¬ 
tion. The annulation could not be detected. 
They are 0.085 mm in length and 0.0007 mm 
in breadth. They have been located on 
antennules only in youngs. 

(d) Plumose setae (Figs. 25,26, 28-32) : This 
type is the longest found on N. menoni reach¬ 
ing from 0.03 to 0.14 mm in length and 0.002 
to 0.007 mm in breadth. Two rows of long 
stiff setules arise in opposite directions from 
the shaft wall and run from base to the apex 
of the seta. In such cases the annulation 
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Pigs. 26-58. Nichollsia menoni Tiwari 

25, 26, 28-32. Plumose setae ; 27. Flumo-serrate seta ; 33. Brush seta ; 
34, 35. Brush spine ; 36-38. Dentate seta ; 39-40. Denticulate seta; 
41. Comb seta ; 42-45. Cuspidate setae ; 46-48. Conate setae ; 49. Claw 
seta; 50. Pegs ; 51. Triangular microtrichs; 52. Multidentate hooks 
or spinnules ; 53. Setose bristles ; 64. Simple microtrichs ; 55-68. 

Digitate setae. 


has not been detected. In another type of 
seta the annulation is more or less demarcated 
by a cuticular inward thickening in the lumen 
of the shaft, and arrangement of setules is 
confined distal to the annulation (fig. 29). 
Plumose seta are distributed on the antennu- 
les, antenna, maxilliped, gnathopod, peraeo- 
pods and inner ramii of the uropods. 

(e) Plumoserrate seta (Pig. 27) : This type 
of seta is just like plumose seta but differs in 
the arrangement of setules. The long setules 
are arranged in the proximal half of the blade 
above annulation and few small setules are 

13 


present in the apical region. The seta between 
the two setulose portions is naked and 
smooth. These types of setae are found on 
the maxillipeds and is approximately 0.1 mm 
in length and 0.005 mm in breadth. 

(f) Brush seta. (Fig. 33) : These are long 
narrow and flexible setae with hairs around 
the shaft. These setae have been noticed on 
the margin of the molar ridge of the mandible 
in recently hatched young as well as adults. 
They are 0.07 mm in length and 0.0015 mm 
in breadth. 
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(g) Brush spine (Fig. 34, 35) : These are 
stout setae of smaller length but wider 
diameter with wide lumen and bulbus base. 
There is no annulation and shaft is armed 
with hairs from base to the tip. In one type 
there is a spine at the base of the shaft and 
in another type there is a terminal spine. 
Both the types of seta are found on the 
maxilliped and vary from 0.035 to 0.04 mm in 
length and 0.005 to 0.006 mm in breadth. 

Group 3. Denticulate macrotrichs. 

In the macrotrichs of this group serration 
which are a continuation of the shaft wall and 
are mostly in the forms of teeth, occur into 
two rows distal to the annulation. The lumen 
does not project into the teeth. 

(a) Dentate seta (Figs. 36-38) : These are 
comparatively stout seta provided with blunt 
or conate teeth arranged in two rows. They 
may be long and the luman is wide. They 
vary from 0.035 to 0.22 mm in length and 
0.005 mm in width in youngs. There is no 
annulation. This type of setae are found on 
the mandibles, maxilla 1 and maxilliped. 

(b) Denticulate seta (Figs. 39, 40) : This 
seta has a smaller shaft with a long wide 
blade. They are 0.025 to 0.06 mm in length 
and 0.002 to 0.003 mm in breadth. The 
annulation is present. The blade has regular 
denticles arranged submarginally along its 
its whole length. This type of seta has been 
found on the maxilla 2 of the young and 
adult. 

(c) Comb seta (Fig. 41) : This is a very 
small seta about 0.013 mm in length and 
0.0015 mm in breadth and it gradually tapers 
towards its apex. There are two rows of fine 
serrations on the two sides of the shaft along 


its whole length. The lumen is almost absent. 
They are located on the peduncle of the 
antennule in youngs. 

(d) Digitate setae (Figs. 55-58): These 
are minute setae. The lumen in some is not 
clear, in others present. These seta termi¬ 
nally or subterminally develop fine finger 
like processes which do not appear to contain 
lumen extensions. This type of setae are 
found on the mandibles only. They range 
from 0.015 to 0.04 mm in length and 0.002 to 
0.004 mm in width. 

Group 4. Non-denticulate and non setulose 
macrotrichs : 

All the macrotrichs in this group are well 
chitinized spines, having a thick shaft wall 
and narrow lumen and have wide base. An 
annulation is present. Apical region of the 
spine may be flattened and minutely ridged. 

(a) Cuspidate seta (Figs. 42-45): These are 
relatively long stoutly built setae varying from 
0.03 to 0.15 mm in length and 0.006 to 0.018 
mm in breadth. They are heavily cuticul- 
arized, fang like and possess a narrow lumen. 
The annulation is conspicuous with the shaft 
proximal to it becoming swollen. Their 
surface and outline are perfectly smooth, the 
lumen outline follows the outer contours of 
of the setal wall, except proximal to the 
annulation, where the lumen widens out in 
stages narrowing a little before it meets the 
integumentary canal. All these seta are fixed 
in elaborate sockets, their tips are rounded 
bearing a subterminal pore. These setae are 
found on the gnathopods and other peraeo- 
pods, lower margin of the telson and inner 
margin of the paragnath. There is a seta on 
the inner subterminal margin of penial stylet 
in males. 
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(b) Conate setae (Figs. 46-48) : These are 
relatively short setae always stoutly built and 
showing a considerable variation in size. 
The walls are very thick, the lumen is wide 
without any apical opening. The tip of the 
seta is very thickly cuticularized and is 
rounded. This type of setae are found at the 
inner margin of dactylus on all peraeopods 
and tip of outer ramii of uropods. It varies 
from 0.02 to 0.035 mm in length and 0.0C8 
mm in breadth. 

(c) Claw seta (Fig. 49) : These are elon¬ 
gated cones having much wide lumen which 
ends blindly. They are 0.07 mm to 0.11 mm 
in length and 0.013 mm in breadth and are 
found on the distalendite of maxilla-1 and 
end of all pereopods. 

Microtrichs : 

Apart from the macrotrichs described 
above there is a system of much smaller 
dimension, these have been called as micro¬ 
trichs by different workers on carcinology. 
Their position on some of the appendages 
of Nichollsia signifies their importance. The 
general body surface of N, menoni is lacking 
microtrichs except few scattered macrotrichs 
This regressive character is the outcome of 
subterranean life. Here in N. menoni 4 types 
of microtrichs have been identified. 

(a) Pegs (Fig. 50) j These type of seta 
are elongated fine setules which are having a 
more or less uniform thickness (0.00025 mm) 
through out their length (0.001 mm). There 
is no lumen. They are found on all head 
appendages, inner surface of the stomach and 
on the uropods. 

(b) Triangular microtrichs (Fig. 51) : They 
are very minute in size of 0.007 mm in length 
and 0.0015 mm in breadth, normally arranged 
in crescentic rows. Some are with conical 


basal projection and some are with round 
basal projections. They are located on the 
the first segment of antennule, labrum, mandi¬ 
bular palp, maxilla, paragnath, maxilliped and 
along the inner margin of exopods of abdo¬ 
minal appendages. 

(c) Multidentate hooks or spinnules (Fig. 52): 
These are small seta terminating into bifid 
or multifid hooks. These seta are found 
on the lateral ampullae of the stomach and 
help in tearing, puncturing and triturating 
the food in the stomach. They are 0.02-0.05 
mm in length and 0.01 mm in width. 

(d) Setose bristles (Fig. 53) : (0.03 mm in 
length). This type of seta have fine hairs on 
the thick, flat cuticular shaft, having both of 
its margins undulating. The stiff hairs arise 
from the elevations of the margins and form 
a fan like structure. This type of setae are 
found linearly arranged on the inner side of 
the bristle plates which form a part of the 
filter apparatus in the stomach. 

(e) Simple microtrichs (Fig. 54) : (0.015-0. 
03 mm in length) These are very minute 
simple microtrichs of much smaller dimen¬ 
sions. They are found singly or in groups 
of 2 or more setae on the mouth parts, oral 
cavity, on the inner surface of the stomach 
and also on the inner surface of the penial 
stylet of male. 

Discussion 

Although histological and experimental 
studies to determine the functions of the 
macrotrichs and microtrichs have not been 
carried out, it is possible to make an assess¬ 
ment of setal function based on distribution 
and morphological studies. The macrotrichs, 
on the basis of their presumed functions, 
could be of four types. Those which are 
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correlated with the mechanical functions are 
cones, comb, denticulate macrotrichs, cuspi¬ 
date and conate setae. The brush spines, 
serrate setae and filter setae can also be 
included in it. They help in holding the 
objects, combing tearing, cutting pushing, 
brushing and sieving of the food material by 
the animal. All the plumose seta are supposed 
to be auditory (tactile) in function and they 
are concerned with the detection of the water 
currents. They also act as fiilter seta in some 
cases but their shaft is strongly built while 
in case of auditory the shaft is slender and 
attachment is more delicate and flexible and 
such type of seta are distributed on the pro¬ 
ximal segments of the peraeopods and anten- 
nule and antenna and uropods. The olfactory 
seta are the aesthetascs which are confined 
to the antennules. They are no doubt chemo- 
receptors. The rod setae which are having 
terminal openings may be considered to have 
some sort of chemosensory functions, 
although they act as supporting setae around 
the aesthetascs. It has been found that 
Nichollsia menoni recognise its food only 
when it is within the reach of their antennules 
or sometimes below the mouth parts. The 
same food could not be detected although it 
was in touch with the long antennae. Aes¬ 
thetascs have been found in almost all aquatic 
crustaceans, their number being variable in 
subterranean and surface water forms. The 
rod seta may also be one of the detectors of 
external pressure of the medium. 

Like microtrichs which are also widely 
distributed may be shown to have different 
functions. All those present on the mouth 
parts and on the inner surface of the oral 
cavity have mechanical function and may 
have correlation with the thigmotactic beha¬ 
viour of the animal. The microtrichs present 


inside the stomach of Nichollsia menoni have 
different mechanical function, the multiden- 
tate hooks help in tearing the food material 
while the setose bristles and other microsetae 
help in holding and filtering of the liquid 
food which passes to the hepatopancreas. 
Needham (1942) suggested that microtrichs 
are primarily exteroceptive and that in aquatic 
animals they are sensitive to movements on 
the surface of the body. However in Nicholl¬ 
sia menoni the microtrichs having conical 
basal projections are present on the inner 
margin of the exopods on anterior and pos¬ 
terior faces in the forms of crescentic rows. 
These crescents are arranged along the 
afferent canals of the exopods which indicates 
that they are perhaps related with the detec¬ 
tion of nature and internal pressure of the 
blood in the animals. 

When the setal armature of Nichollsia 
menoni is compared with the members of the 
family Phreatoicidae and Amphisopidae it is 
found that they are more profusely setose 
and have larger number and variety of setae 
(Nicholls, 1943). However there is a general 
tendency of reduction in the setal armature of 
subterranean forms of phreatoicidae. Nicho¬ 
llsia menoni is comparatively much smooth 
and less armed with setae, which shows that 
it has taken to subterranean life much earlier 
than members of the Phreatoicidae and 
Amphisopidae. 

When one considers the setal armature of 
the foregut and mouth parts it is found that 
it is very much influnced by the food habit 
of the animal (Tiwari &. Ram 1972). 
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ABSTRACT 

The present communication reports polymorphism of haemoglobins in six species of rodents 
belonging to the subfamily Murinae. A composite pattern of four major bands of rodent 
haemoglobins was observed. Of these, three slow migrating hands are common in all the species. 

The fast-migrating fourth band was seen only in Rattus rattus rufescens (Gray). The same 
species of rat from Bombay and Pune region show two distinct zones of mobilities, with R . r. 
rufescens from Pune having intermediate mobility. 


Introduction 

Taxonomic studies on protein polymor¬ 
phism in American and European rodents 
were initiated earlier by modern workers 
(Selander et al 1969, Yosida ct al , 1971, 
Johnson, 1974, De Smet, 1978). De Smet 
(1978) has reported about 40% of polymor¬ 
phism in various rodent proteins. The 
results were interesting from a chaemotaxo- 
nomic point of view. 

Among the various proteins, haemo¬ 
globin (Hb) patterns of Indian commensal 
rodent species were studied earlier (Deoras 
and Pradhan, 1976 ; Pradhan, 1982). Allelic 
heterozygosity was seen in the haemoglobins 
of B. bengalensis kok populations from the 
Bombay and Pune regions of India (Pradhan, 
1982). While continuing work on this 
subject, some additional species belonging to 
the same subfamily, Murinae, were taken 
into consideration for comparative purpose. 
Some interesting results were obtained and 
they have been reported here in the present 
article. 


Materials and Methods 

About fifty adult rodent specimens were 
collected at various localities in Bombay and 

TABLE 1 


Table showing the sample size for each of the six 
rodent species collected from Bombay-Pune region. 


SI. Species 

No. 

Localities 

No. of 

specimens 

collected 

1. Rattus rattus rufescens (Gray) 

Pune 

5 

2. Rattus rattus rufescens (Gray) 

Bombay 

18* 

3. Rattus rattus ivroughtoni (Hinton) Bombay 

1 

4. Rattus norvegicus (Berkenhout) 

Bombay 

5 

5. Bandicota bengalensis kok 

Bombay 

17 

(i lordi ) (Gray) 

6. —do— 

Pune 

2 

7. Bandicota indica indica (mala- 

Bombay 

G** 

barica) (Bechstein) 

3. Mus species. 

Bombay 

1 

Total : 


50 


* including two specimens with white patch on the 
thorasic region. 


•’including two with white tail tip. 



104 


Bulletin of the Zoological Survey of India 


Pune for the present studies. The details 
are given separately. The taxonomic 
identification was carried out with the help 
of Eller man’s (1960) key by one of the 
authors (Pradhan) at the Zoological Survey 
of India, Western Regional Station’s Labora¬ 
tory, Pune. Blood was collected in a hepari- 
nised tube directly from the heart, with a 
syringe. Haemoglobin was separated from 
the R. B. C. by the method of Wright (1974). 
The haemoglobin samples were run on 
vertical as well as horizontal paper electro¬ 
phoresis, with Barbitone buffer (Make: 
Centron, Bombay), at pH 8.6 and molarity 
0.05 /*. 5 mA current per strip was passed for 
nine hours. The strips were then dried in 
the oven and RF values for each sample 
were calculated immediately by the following 
formula : 

Distance travelled by Haemoglobin 

Distance travelled by Marker 

(Bromophenol Blue) 

Mean RF values and the S. D. of the mean 
for each species were calculated separately. 


The values were plotted on the graph and 
compared. 

Observations and Discussions 

Fig. 1 is a diagramatic representation of 
RF values of rodent haemoglobin samples. 
There are differences in the mobility of 
haemoglobin in almost all samples. In some 
cases (e, g., R. norvegicus from Bombay and 
R. rufescens from Pune) there was no varia¬ 
tion. However, there are number of haemo¬ 
globin variants in Rattus r. rufescens and 
Bandicota bengalensis. Though Hb variants 
have already been reported earlier (Pradhan, 
1982) in the case of B, bengalensis popula¬ 
tions, this is the first time to locate Hb 
variants in Rattus r. rufescens. There is a 
distinct zone of separation between the two 
groups of variants of R. r. rufescens . When 
the average RF values alongwith S. D. are 
compared (Fig. 2), the differences become 
more clear. R. r. rufescens and B. b. kok 
(lordi ) definitely show the occurrence of intra¬ 
sub-specific polymorphism in the haemoglobin 



Fig. 1. Different haemoglobin patterns expressed in the terms of RF values for different species. 
Figures in paranthesis show the sample size. 
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proteins, while all the other species show colour phases seen in some of these species 
one band pattern with differential mobilities. ( B. rattus rufescens and B. indica). The Hb 
One band pattern in some of these species patterns of R. rattus rufescens with diamond 
has already been reported earlier (Pradhan, shaped white patch on the thorasic region 
1982 )* When a composite picture for all the and B. indica with white tail tip seem to be 
six species of the subfamily, Murinae, is similar when they are compared with those 
carefully studied, it will be seen that all bands of their normal counterparts. Pradhan and 
have been represented. Present observations Mithel (1981) have reported variation in the 
on paper electrophoresis show that there are karyomorphology of B. r. rufescens with dia- 
in all four major Hb variants in the natural mond shaped white patch on the thorasic 
populations of the six commensal rodent region. However, it is apparently seen here 
species belonging to the subfamily, Murinae. that the Hb protein pattern of these peculiar 
BandicoU » bengalensis is the only species which specimens do not show variation in their 
represents all the three slow migrating bands, mobilities from those of normal specimens. 
The fastest migrating band seems to be rare Like De Smet (1978) we believe that the 
and is represented, at present, only in Rattus existence of intra-subspecific haemoglobin 
rattus subspecies. polymorphism is a common phenomenon in 

The haemoglobin pattern does not seem the subfamily Murinae. It is quite possible 
to have any significant Correlation with the that if attempts are made in future to study 



SFig, 2. Commonly accuring haemoglobin bands expressed in the terms of mean RF values with 
standard deviations (shaded in lines) in each of the six species. It also shows comppaite 
haemoglobin pattern for all the six commensal rodent species. 


14 
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the haemoglobin patterns alone in all the 
Indian rodent species, the number of Hb 
variants moving freely in the natural popula¬ 
tions will also increase. But, in that case, 
it will become easier to draw a definite line 
of phylogeny at a protein level. At present, 
attempts are already in progress to study the 
variations occuring even in the minor frac¬ 
tions of Hb patterns in these species. 
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CONTRIBUTIONS TO THE STUDY OF BAGRID FISHES. 18 REDESCRIPTION 
OF MYSTUS PELUSIUS SOLANDER, THE TYPE SPECIES OF THE 

GENUS MYSTUS SCOPOLI 

By 

S. Anuradha* & K. C. Jayaram 
Zoological Survey of India 
Calcutta-700 016. 


Introduction 

Bagrid fishes of the genus Mystus Scopoli 
were previously known under the name 
Macrones Dumeril (1856) for a very long 
time. Since Dumeril’s name was preoccupied 
in Insecta (Coleoptera), several other names 
as Aorta Jordan (1919), Sperata Holly (1939), 
Aorichthys Wu (1939) and Macronoichthys 
White and Moy Thomas (1940) were pro¬ 
posed. Unfortunately none of these names 
are available for some reason or other and 
hence Mystus Scopoli 1777, the earliest valid 
name was adopted. Jayaram (1962) discussed 
this problem in detail. Jayaram and Anuradha 
have discussed elsewhere (1984), the differ¬ 
ent usages of the name Mystus. 


It may be mentioned here that though the 
generic name Mystus Scopoli (1777) was 
adopted, the determination of the type 
species of the genus was beset with many 
nomenclatural and zoological problems. 
Scopoli (1777) did not designate any parti¬ 
cular species by name as the type. Jordan 
and Evermann (”1917) selected Bagrus hale- 
pensis Valenciennes (Mystus cirris octo capita 
longioribus Gronow, No. 388) as the type 
species of Mystus Scopoli. Valenciennes (1839) 
gave this name Bagrus halepensis for the fish 
included by Russell (1756) in his Natural 
History of Aleppo. Solander (1794) gave 
binomial names to fishes cited by Russell in 
his aforesaid work and Bagrus halepensis 
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Pig. 2. (a) Dorsal view of head, 
(b) Ventral view of head, 
(o) Dentition. 


Valenciennes was named Silurus pelusius. 
Since Solander's name and work has prece¬ 
dence over that of Valenciennes (1839), 
Silurus pelusius=Mystus pelusius becomes the 
type species of the genus Mystus. 


Solander’s description of Mystus pelusius 
in Russell’s work (1756) is very brief. Gun¬ 
ther (1864) described a specimen from 
Russell's collection present in the British 
Museum (Natural History) London. This 
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description is also poor in details and is 
only of a preserved, bleached 6” long 
specimen. 

It is seen that Mystus pelusius which 
happens to be the type species of the genus 
Mystus and which appears to be common in 
its range of distribution (Syria, Iraq) is not 
very well known in literature, nor many 
examples have been recorded. On the other 
hand the genus is wide spread in India and 
adjacent countries and as many as 42 species 
are known from its entire range. 

Through the kind courtsey of Dr. Munir 
K. Bunni, Director, Baghdad Natural History 
Research Centre, Baghdad, one of us (K. C. J) 
was able to obtain as exchange, three 
specimens of Mystus pelusius ranging from 
142.8 mm to 171.2 mm in S. L. This material 
has been placed at our disposal as already 
mentioned. Since this species has not been 
described well, a full redescription with 
illustrations is presented in this paper. 

Description 

Specimens studied : Three examples from 
Baghdad Natural History Research centre : 

One example 142.8 mm. SL, Euphrates- 
Faluga; 16.4.1973. 

One example 171.2 mm SL, (lean speci¬ 
men), Euphrates-Faluga ; 16.4.1973. 

One example 164.3 mm SL, (Albino) 
Tigris-Baghdad ; 6.11.1965. 

Description ; Body depth 19.26 (17.93-20. 
68); head length 21.46 (21.38-21.50); head 
Width 16.16 (15.76-16.49); head depth 15.13 
(14.64-15.48); predorsal length 35.16 (33.40- 
34.34); post dorsal length 69.93 (68.84-71.44); 
all as percentage of standard length. Eye 20. 
61 (18.85-21.81); interorbital space width 
29.08 (28.14-29.64); snout length 44.18 (42. 


67*45.33) ; dorsal spine 90.54 (82.04-97.78) ; 
pectoral spine 86.82 (79.80-94.33) all as per¬ 
centage of head length. Adipose dorsal fin 
base 34.31 (31.77-38.01) in anal fin base. 
Least depth of caudal peduncle 32.32 (29.46- 
34.0) in its length. Dorsal fin 1.7 : pectoral 
fin I, 8 ; pelvic fin i, 5 ; anal fin ii, 8-9 ; 
Caudal fin 7+8 = 15. 

Dorsal profile gently rising to the base of 
rayed dorsal fin. Snout obtusely rounded. 
Lips thin ; lower lip studded with 4-6 sensory 
pores on either side of lower jaw. Mouth 
subterminal, gape of mouth not extending to 
orbit. Upper jaw slightly longer, jaws and 
palate with villiform teeth. Teeth on palate 
in a semilunar uninterrupted band. Teeth on 
lower jaw in a moderately curved or angular 
band, mesially interrupted ; band on upper 
jaw in a slightly curved continuous band ; 
teeth uniformly villiform. Barbels four pairs ; 
maxillary barbells reaching not beyond the 
pelvic fin ; nasal pair slightly beyond poste¬ 
rior margin of eye ; mandibular pair inserted 
almost at the same level; outer mandibular 
barbels extending upto half of pectoral fin, 
inner mandibular barbels extending to oper- 
cle. In some specimens the origin and exten¬ 
sion of the mandibular barbels are visible 
beneath the skin on the ventral surface. 
Eyes of moderate size situated at the centre 
of the head with a free orbital margin, not 
visible from below. Median longitudinal 
groove on head as a long single fontannel 
nearly reaching the base of the supraocci- 
pital process. Occipital process reaching 
basal bone of dorsal fin and 4.5 times as 
long as broad. Cleithral process exposed and 
rugose, half as long as pectoral spine. 

Rayed dorsal fin inserted in anterior half 
of head, above tip of pectoral spine. Dorsal 
spine smooth on the outer edge and rough 
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TABLE 1 



Body porportions 

As percentage 

Range Mean n 

Range 

Ab ratio 

Mean 

n 

TL/Body depth 

16.60-16.76 

16.18 

2 

5.97-6.41 

6.19 

2 

TL/Head length 

17.82-17.48 

17.4 

2 

5.72-5.77 

5.75 

2 

SL/LH 

21.88-21.60 

21.46 

3 

4.65-4.68 

4.66 

8 

SL/Body depth 

17.98-20.68 

19.26 

3 

4.84-5.67 

5.21 

8 

SL/Width of head 

15.76-16.49 

16.16 

3 

6.06-6.35 

6.19 

3 

SL/Head depth 

14.64-15.48 

15.18 

3 

6.46-6.83 

6.61 

3 

SL/Predorsal length 

33.40-36.84 

36.16 

3 

2.75-8.0 

2.35 

3 

SL/Poat dorsal length 

68.84-71.44 

69.98 

8 

J.40-1.45 

1.43 

8 

SL/Length of dorsal spine 

17.66-21.97 

19.76 

3 

4.65-5.67 

5.11 

8 

SL/Length of Anal fin base 

12.36-14.22 

13.24 

3 

7.03-8.09 

7.68 

3 

Snout/IOW 

63.19-69.47 

65.89 

3 

1.44-1.58 

1.52 

3 

Adipose fin base/Anal fin base 31.77-38.01 

84.31 

3 

2.63-3.15 

2.93 

3 

LOPD/HOPD 

29.46-34.0 

32.32 

3 

2.94-3.89 

8.11 

3 

LH/Eye 

18.85-21.81 

20.61 

3 

4.58-5.80 

4.87 

8 

LH/IOW 

28.14-29.64 

29.08 

3 

8.87-3.55 

3.44 

3 

LH/Dorsal spine 

82.04-97.78 

90.54 

3 

0.98-1.22 

1.10 

3 

LH/Pectoral spine 

79.80 94.88 

86.82 

8 

1.06-1.25 

1.16 

3 

LH/Length of snout 

42.67-45.33 

44.18 

3 

2.21-2.34 

2.27 

3 

LH/Width of gape of mouth 

50.81-55.74 

58.84 

3 

1.79-1.97 

1.86 

8 

LH/Length of max. barbel 

40,34-48.93 

44.96 

3 

0.40-0.49 

0.45 

3 

LH/Length of nasal barbel 

53.09-65.03 

57.60 

3 

1.54-1.88 

1.75 

8 

LH/Length of inn. mand. 
barbel 

66.12-70.25 

68.69 

3 

1.42-1.51 

1.46 

3 

LH/Length of out. mand. 
barbel 

72.62-96.88 

85.50 

3 

0.78-1.15 

0.97 

3 

LH/Length of dorsal fin base 

56.94-68.73 

62.66 

3 

1.45-1.76 

1.61 

3 

LH/Length of anal fin 

57.51-66.12 

61.70 

3 

1.61-1.74 

1.63 

8 

LH/Length of caudal peduncle 78.71-87.71 

84.24 

3 

0.79-0.88 

0.84 

3 

LH/Least depth of caudal 

87.48-38.81 

38.33 

3 

2.58-2.67 

2.61 

3 


peduncle 

TABLE 2 Meristio oounts of fin rays 

D P V A 0 

SL 142.8 164.3 171.2 142.8 164.3 171.2 142.8 164.3 171.2 142.8 164.3 171.2 142.8 164.3 171.2 

1,7 1,7 1,7 1,8 1,8 1,8 i,5 i,5 i,5 ii,8 ii,8 ii,9 7 7 7 

8 8 8 

on the inner edge. Adipose dorsal fin inner margin with 14-18 antrose teeth. Pec- 
commencing immediately after rayed dorsal toral fin not reaching pelvic fin and pelvic 
fin with a short interspace, smooth, high in fin not reaching anal fin. Anal fin short, 
posterior part, ending much above anal fin not reaching caudal fin. Caudal fin deeply 
but not reaching caudal fin. Pectoral spine forked with equal lobes. Lateral line reaching 
stronger than dorsal spine and serrated along base of caudal fin. 
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Colour : Pale brown over body, fins and 
ventral surface lighter in colour. Occipital 
crest, head shield and cleithral process 
slightly rugose. 1 ex., 164.3 mm SL from 
Baghdad Museum' is pale white with the head 
slightly brownish in colour. A black spot at 
the base of the dorsal spine is also seen in 
this specimen. In all the three specimens, a 
dark shoulder spot is visible. Other body 
proportions and meristic counts are presented 
in Tables-I &. II. 

Distribution : Rivers Euphrates, Tigris 
in Syria Iran and Iraq. 
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OBSERVATIONS ON THE ROOSTING AND FEEDING HABITS OF PIPISTRFXLE 

BATS AROUND CALCUTTA AIRPORT 


T. P. Bhattacharyya 
Zoological Survey of India , Calcutta 


ABSTRACT 

Some interesting observations on the roosting and feeding habits of Pipistrellus coromandra 
and Pipistrellus mimus have been discussed. It was observed that P. mimus emerges from the 
roost for feeding slightly earlier than P. coromandra and there is a definite oo-relation between 
the time of emergence of these bats and the sunset time. 


Very little is known on the different habits 
of the Indian Pipistrelle, Pipistrellus coroman¬ 
dra (Gray) and the Indian Pygmy Pipistrelle, 
Pipistrellus mimus Wroughton, except for 
some stray informations on the subject by 
Phillips (1922), Brosset (1962), Khajuria 
(1980), etc. The author, however, had the 
opportunity of making some interesting 
observations on the roosting and feeding 
habits of these two bats at the Calcutta Air¬ 
port, during 1977-1980, which are recorded 
here. 

The study on the roosting and feeding 
habits of the two species was conducted on 
• 25 roosting sites of which 15 were of P. 
coromandra and 10 were of P. mimus. In 
addition, a common roost for both the 
species, with a single entrance, was also 
recorded, where they were found to live in 
separate groups in different areas. During 
this study, in each of the 15 roosting sites, 
P. coromandra was found to congregate in 
selected areas between the wall and the upper 
corrugated tin shed, above a false ceiling 
made of masonite board. Pipistrellus mimus, 
on the contrary, preferred the space between 
the wall and the different sign boards fixed 
over it. The common roosting site of the 

15 


mixed colony, however, was observed to be 
in the same area as inhabited by P. coroman¬ 
dra, The height of the roosts above the 
ground varied from 6 to 9 m in the case of 
P coromandra and from 3 to 6 m for P 
mimus. The diameter of the entrance hole 
in the roost of P. coromandra varied from 4 
to 6 cm as against 3 to 5 cm in that of P 
mimus. The number of individuals inhabiting 
a roost varied from eight to 25 (mean 18) for 
P. coromandra and six to 20 (mean 15) for P 
mimus. 

Observations were made on the daily 
activity pattern of these bats. In the roosts, 
the bats were found to be inactive during 
the diurnal hours, but their entire colonies 
showed signs of activity about 20 minutes 
before their emergence at dusk. While emer¬ 
ging, the muzzle of the bat is first seen 
through the entrance/exit hole. It pauses in 
this position probably for sensing the 
outside environment through their smell or 
echolocation or both. If everything is found 
satisfactory, one of the bats (the ‘pilot bat') 
comes out of the hole head first. Its wrists 
are then seen alongside the head. Finally 
it heaves its body through the narrow.hole 
by extending its elbow joint, an instant 
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later it is in flight. After one or two rounds 
of flight the ‘pilot bat’ comes back to the 
roost again. Then the entire colony come 
out of the roost one after another at an 
interval of a minute or so. Depending on 
the size of the colony it takes 20 to 30 
minutes for all the bats to come out of their 
roost for feeding. Before entering the roost 
it makes more than one approach, each time 
just touching the hole and again flying back. 
Finally, it inserts its head through the hole 
by closing the wings and then quickly crawls 
in. The entire process of emergence and 
entrance are, however, extremely rapid. 


Bulletin of the Zoological Survey of India 

The time of emergence of these two 
species of bats varied according to the 
season. The time of sunset and sunrise have 
also been observed to have some relation 
on the times of their emergence and return 
to roost. It is observed that the emergence 
time in P . mimus is slightly earlier than P. 
coromandra (Table 1 and Fig. 1). 

On several occasions it was observed that 
with the landing and take-off sounds of the 
heavy aircraft, these bats get disturbed in 
their roost and start climbing upward and 
sideward while the similar sounds of the 
small aircraft showed no effect at all. They 
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Fig. 1. Time of emergence of Pipislrellus mimus and PipisireUus coromandra in relation to sunset 
time. 
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TABLE 1. Time of emergence of Pipistrellus mimus and Pipistrellus c oromandra and the sunaet-time 
(mean in parenthesis) around Calcutta Airport during the year 1978. 


Month 

Sunset Time 

Pipistrellus mimus 

Pipistrellus coroihandra 

Janaary 

17-03 to 17-24 (17-13) 

17-15 to 17-35 (17-25) 

17-25 to 17-47 (17-36) 

February 

17-24 to 17-89 (17-32) 

17-85 to 17-50 (17-48) 

17-47 to 18-00 (17-55) 

March 

17-40 to 17-51 (17-46) 

17-52 to 18-02 (17-57) 

18-02 to 18-12 (18-07) 

April 

17-51 to 18-02 (17-57) 

18-03 to 18-14 (18-08) 

18-13 to 18-25 (18-19) 

May 

18-03 to 18-16 (18-09) 

18-15 to 18-28 (18-21) 

18-26 to 18-38 (18-32) 

Jane 

18-17 to 18-25 (18-22) 

18-29 to 18-38 (18-38) 

18-39 to 18-50 (18-45) 

July 

18-18 to 18-25 (18-23) 

18-30 to 18-38 (18-35) 

18-43 to 18-50 (18-47) 

August 

17-55 to 18-18 (18-07) 

18-07 to 18-29 (18-19) 

18-20 to 18-43 (18-32) 

September 

17-25 to 17-54 (17-39) 

17-37 to 18-06 (17-51) 

17-50 to 18-19 (18-04) 

October 

17-00 to 17-24 (17-11) 

17-12 to 17-35 (17-23) 

17-25 to 17-49 (17-36) 

November 

16-51 to 16-59 (16-53) 

17-03 to 17-11 (17-05) 

17-16 to 17-25 (17-18) 

December 

16-51 to 17-02 (16-55) 

17-02 to 17-14 (17-06) 

17-16 to 17-27 (17-20) 


again come to rest after a few minutes. The 
sound of heavy aircraft also cause disturbance 
in their emergence and entrance causing delay 
in the process by about 10 to 15 minutes. 
During the period of the observation, how¬ 
ever, it was observed twice that a few bats 
came out of their roost during the day time 
for a short time, being disturbed by the sound 
of said aircraft. 

In the study area both the species of bats 
were found together to feed on insects in 
front of the high power spotlight in front of 
hangers. It was observed that P. coromandra 
preferred a higher elevation for their feeding 
than that of P. mimus which even came down 
gliding to about one metre above the ground. 
Bats of both the species feeding near the 
runway were found to leave the area when 
disturbed by the sound of the heavy aircraft 
during take-off and landing. These bats were 
found in their feeding flights for about ninety 
minutes or so. Then they went back to 
their roost. After some rest of about 20 to 
30 minutes they again came out for feeding. 


This process continued throughout the night 
and they finally returned to their roost roug¬ 
hly an hour before dawn. During winter 
season they did not feed throughout the 
night. They were found to return to their 
roost before midnight, probably due to the 
numbing effect of the low outside tempera¬ 
ture. On some nights when the atmosphere 
was more chilly, these bats did not come out 
of their roost at all for feeding. It was also 
observed that different populations of these 
bats had their own feeding territory and 
found chasing out any intruder of other 
population. 

Inside the roost both the species were 
found not to hang with their head down¬ 
wards as in other bats, but attach themselves 
on the hard surface on all fours, with their 
head upward. In winter it was found that 
they roost very close to each other and some¬ 
times one above the other. When disturbed 
they were found to be good runners and ran 
on all fours in all directions, viz., backwards, 
sidewards and downwards. 
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A NEW SPECIES OF SPIDER OF THE GENUS POECILOCHROA 
WESTRING (FAMILY : GNAPHOSIDAE) FROM INDIA 

U. A. Gajbe and P. D. Ranb 
Zoological Survey of India, Central Regional Station 
1544-A, "Napier Town , Jabalpur ( M.P .), India 

ABSTRACT 

A new species of the genus Poecilochroa Westring belonging to the family Gnaphosidae, is 
described. 


The genus Poecilochroa was established by 
Westring (1874) with P. variana (Koch. C. L., 
1839) as a type. Since then only thirty six 
species have been reported from various parts 
of the world. Tikader (1982) in his fauna 
of India Vol. II reported this genus for the 
first time from India and described one 
species. 

While studying the spiders of the family 
Gnaphosidae the authors encountered a new 
species of Poecilochroa . 

The type specimen will in due course be 
deposited in the National Zoological Collec¬ 
tion, Zoological Survey of India, Calcutta. 

Poecilochroa devendrai sp. nov. 

(Figs. 1-5.) 

General : Cephalothorax and legs reddish- 
brown, abdomen light brownish-green. Total 
length 6.00 mm. Carapace 2.50 mm. long, 
1.60 mm. wide ; abdomen 3.30 mm. long, 
1.90 mm. wide. 

Cephalothorax : Longer than wide, narrow 
in front, slightly convex, posterior middle of 
cephalothorax provided with an conspicuous 
short fovea, clothed with pubescence. Radiat¬ 
ing streaks diverge from fovea to lateral sides. 
Eyes pearly white except anterior medians, 


posterior row of eyes longer than the anterior 
row. Anterior row of eyes are closer together 
in a straight line (as seen from in front), 
medians slightly smaller than the laterals and 
closer to adjacent laterals than to each other. 
Posterior row of eyes slightly recurved, 
medians oval and slightly closer to adjacent 
laterals than to each other. Ocular area 
longer than wide and wider behind than in¬ 
front. Sternum brown, oval, pointed behind 
and clothed with hairs. Maxillae and labium 
as in Fig. 2. Chelicerae moderately strong, 
margins of the furrow without tooth. Legs 
relatively long, clothed with hairs and spines. 
Leg formula 4123. 

Abdomen : Longer than wide, nearly ellip¬ 
tical, clothed with pubescence and provided 
with one pair of sagilla on the dorsum and 
with light-green patches as in Fig. 1. Ventral 
side same in colour as dorsal. Epigyne as in 
Fig. 3. Internal genitalia as in Fig. 4. Spin¬ 
nerets prominent, anterior and posterior spin¬ 
nerets same in length as in Fig. 5. 

Holotype ; Female in spirit. 

Type-locality : INDIA : West Bengal; 
Serampore Dist. Howrah, date 15. VII. 1919 
Coll A. Drake . 

This species resembles Poecilochroa montana 
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Figs. 1-5. Poecilochroa devendrai sp. nov. 

1. Dorsal view of female, legs omitted. 2. Labium and maxillae. 
3. Epigyne. 4. Internal genitalia. 5. Spinnerets. 


Emerton but differs from it as follows : (i) white spots near the middle of its length. 

Cephalothorax reddish-brown but in P. mon- (ffi) Epigyne also structurally different. 

tana Cephalothorax brown with smoky mar¬ 
kings and sparse white pubescence, (ii) Abdo- Acknowledgements 
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AN INTERESTING OBSERVATION ON THE BEHAVIOUR OF CHAETOGNATHA 
IN THE COASTAL WATERS OF PURI, DURING THE TOTAL SOLAR 

ECLIPSE, 1980 

M. Srinivasan and S. Krishnan 
Marine Biological Station , Zoological Survey of India, Madras 

ABSTRACT 

The effect of the total solar eclipse of 16 February, 1980, on Ohaetognatha from the 
plankton in the coastal waters of Puri, Orissa State, was investigated and reported here, based on 
the zooplankton samples collected during the solar eclipse and other periods prior to and after the 
eclipse. 


Introduction 

Literature on the behaviour of zooplan¬ 
kton during the total solar eclipse is scanty 
and hence an attempt has been made to study 
this with special reference to Chaetognatha 
in the coastal waters of Puri, Orissa State 
on 16.2.1980. The investigation was carried 
out in the inshore waters of Pentakota, Puri, 
located on the approximate central line of 
the solar eclipse. At Puri, the eclipse began 
at 14.42 hrs and lasted till 17.00 hrs. The 
total eclipse was only for 137 seconds 
(between 15.54 and 15.56 hrs). 

Material and Methods 

The zooplankton samples for this study 
were collected in the Bay of Bengal of Puri 
coast by one of us (S. K.) with a Nansen 
standard plankton net of 50 cms diameter. 
The net was operated from a catamaran and 
towed for five minutes from a fixed station. 
On 15 February, 1980, the observations were 
initiated by collecting zooplankton and 
water samples, first at 18.15 hrs. The next 
three samples were collected on the day of 
the solar eclipse. First sample was collected 
at 0615 hrs (9 hrs and 30 minutes before the 

16 


total solar eclipse), the second was collected 
at 15.50 hrs (during the total solar eclipse) 
and the third was collected at 1800 hrs (two 
hrs after the total eclipse). The last two 
samples were collected at 0630 and 1420 hrs 
on 17.2.1980. 

The collected samples were preserved in 
5% formalin and the total displacement 
volumes were determined following the tech¬ 
niques of Foxton (1957), Daniel and Prem- 
kumar (1965). The displacement volumes 
have been considered to be equivalent to the 
total biomass of the samples (Prasad, 1969). 
After the volume estimation, the Chaetog¬ 
natha present in the samples were sorted out 
and identified. 

Observations and Results 
The volume of the plankton collected 
from this fixed station varied from 2.0 to 7.0 
ml, and the number of specimens in the 
sample varied from 5 to 36 (Fig. 1). The 
maximum volume and the maximum number 
of specimens were obtained from the sample 
collected during the total solar eclipse (15.50 
to 15.55 hrs). In the sample collected on 
15,2.1980, the chaetognaths were 19 in number. 
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Fig. 1. Behaviour of chaetognatha and zooplankton in the coastal waters of Puri during the 
solar eclipse and other periods. 

28 specimens were seen in the first sample hrs. 17 specimens were found in the sample 

collected on 16.2.1980 at 0615 hrs, 36 were collected at 0630 hrs and 5 were in the sample 

m the second sample collected at 1550 hrs collected on 17.2.1980 (Fig. 1). 
and 26 were in the sample collected at 1800 In the samples collected, six species of 
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Chaetognatha, belonging to two genera, 
Sagitta Quoy andGaimard, 1827 and Krohnitta 
Ritter-Zahony, 1910 were found. The species 
are Sagitta neglecta Aida, 1897 (57 specimens), 
S. bedoti Beraneck, 1895(32), S. enflata Grassi, 
1881 (29), S. pulchra Doncaster, 1903 (8), 
8, robusta, Doncaster 1903 (4) and K. pacifica 
(Aida, 1897) (1). Among these six species, 
S. neglecta tops the list (57 specimens) in the 
order of abundance. 8, evflata was found in 
five of the six samples collected, whereas 
8. neglecta was found in four samples, 
8. bedoti and S. pulchra in two samples and 
S. robusta and K. pacifica in only one 
sample. 

As in the case of volume of the plankton, 
the number of specimens of Chaetognatha 
was also more (36) in the sample collected 
during the total eclipse and the species 
present in the sample were 8. enflata, S. negle- 
eta, 8 . robusta and K. pacifica . Total length 
of the specimens of 8, bedoti varied from 5.9 
to 7.9 mm. and include specimens belonging 
to maturity stages O, I, II, and III. Fully 
mature (stage IV) specimens were not found 
in the samples. In the case of S . neglecta 
which was more abundant than other species 
in the simples, the size ranged from 1.8 to 
6.2 mm. Specimens of all the stages of 
maturity (stage O-IV) were found in the 
samples. Specimens of 8. enflata measure 
from 2.7 to 11.0 mm. in total length and 
include all stages of maturity, other than fully 
mature forms (stage IV). Specimens of 
8. pulchra varied from 5.5 to 12.5 mm in total 
length and have specimens of the maturity 
stages O-II. Specimens of 8. robusta measured 
between 3.5 and 12.6 mm in total length. All 
stages of maturity except stage IV (fully 
mature) were present. Only one specimen 
of K. pacifica was seen, measuring 3.8 mm in 
length belonging to maturity stage II. 


Along with plankton samples, hydrogra¬ 
phic features such as, temperature and disso¬ 
lved oxygen were also recorded. The surface 
temperature, where the plankton samples 
were collected, varied from 27.0 to 28.5°C 
and the maximum temperature (28.5°C) was 
noted during the total eclipse period. The 
dissolved oxygen ranged between 4.3 and 5.3 
Ml/L during the study and at the time of 
total eclipse, it was 5.0 Ml/L. 

Discussion 

The results of this investigation show that 
the volume of the zooplankton and the num¬ 
ber of specimens of Chaetognatha were at 
their peak in the sample collected during the 
total eclipse period (Fig. 1). Generally, the 
volume of the zooplankton samples collected 
during the day time will be less than the 
night samples. But here, the reverse has 
happened, despite the collection of samples 
was during the after-noon (1550 to 1555 hrs). 
As suggested by Petipa (1955), a sharp and 
unexpected dimming of light during a solar 
eclipse, perhaps activated the organisms for a 
rapid upward migration. 

It has been a controversial issue, whether 
animals are guided by the directional propor¬ 
tions of light or by successive changes in 
irradiance perceived during the course of 
their random movement (Kinne, 1975). How¬ 
ever, in stream insects, it has been observed 
that exogenous light conditions have actually 
been found to have a marked effect on the 
occurrence of nocturnal forms and it is con¬ 
sidered that, if an endogenous rhythm exists 
then it is weak and influenced by environ¬ 
mental light conditions (Elliot, 1965 ; Holt 
and Walters, 1967 •, Chaston, 1968 ; Bishop, 
1969 and Vinogradov, 1970). Michael (1911) 
has stated that each plankter tends to remain 
at the level of optimum light conditions ; as 
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the intensity of light diminishes towards the 
sun set, the animal follows the waning inten¬ 
sity towards the surface and with the onset 
of dawn, it descends, as the intessity of light 
increases with full daylight. He found that 
Sagitta bipunctata of the San Diego region 
exhibited a typical diurnal migration, appea¬ 
ring in maximum abundance at or near the 
surface between 6 and 8 P.M. and 4 and 
6 A. M. and descending by noon to depths 
of 80 to 150 M. 

Backus et al. (1965) have stated that the 
scattering layer and bioluminescent organisms 
of the ocean respond to the eclipsing sun 
much as they normally behave to the setting 
sun. Their behaviour from mid-eclipse to 
eclipse end resembled dawn behaviour. The 
response of these organisms to change from 
decreasing to increasing light, near mid¬ 
eclipse, was rapid. Thus, it appears, the 
exogenous factor of changing light largely 
controls the behaviour, overriding such endo¬ 
genous rhythm as may exist. 

In the present investigation the samples 
collected during the eclipse period were 
characterised by the dominance of chaeto- 
gnaths. These are well known for diurnal 
migration, rising towards the surface at night 
and descending at dawn. This reaction is 
usually regarded as a reaction to light, 
although other factors also could be involved 
(Hyman, 1959). During eclipse light is 
reduced and that might have resulted in the 
upward movement of the organisms like 
chaetognaths. This is probably the reason 
for the abundance of these organisms in the 
sample collected during the total solar eclipse. 
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A SYNOPSIS OF THE INDIAN TABANIDAE (DIPTERA) 

M. Datta 

Zoological Survey of India 
34, Chittamnjan Avenue , Calcutta-700 012 {India) 

ABSTRACT 

This communication provides a synoptic discourse of scientific knowledge on the taxonomic 
and behavioural status of the Indian Tabanidae, with a bias to stimulate active research on these 
notorious flies of prime veterinary importance. 


Introduction 

The Tabanidae comprise horse flies and 
defer flies, and are popularly known as gadflies 
or gnats in India. They are generally robust 
colourful flies with huge brown or black 
eyes, sometimes having brilliant green or 
pink bands. Males are holoptic, whereas 
females dichoptic, ke., with a narrow space 
(frons) between two eyes which is generally 
provided with spot/spots (callus/calli) of 
specific configuration. The antennae are 
horn-like but the shape and segmentation 
generally varies in different genera. The wings 
are usually held wide apart at rest and are 
often with infuscations, bands or spots. The 
thorax and the abdomen may generally be 
striped or banded. 

Adults generally take rest on trees. They 
breed on or near water-bodies. Nearly all 
are diurnal and are often most active in 
sunny weather. The majority of tabanids 
feed on vertebrate blood but some feed on 
nectar either exclusively or in supplement to 
blood. There are still a few as adults most 
probably taking meal of neither kind. 

Historical Review oe Achievements 

In India, tabanids are studied mainly 
because of their veterinary importance. Our 


knowledge on the Indian Tabanidae so far 
achieved, can be grouped under three inter¬ 
related disciplines. 

Taxonomy : The Indian Tabanidae include 
a species which has been described from 
India herself as early as 1798 by Fabricius, 
who has later (1805) added three more species. 
Subsequently, in the nineteenth century, 
Wiedemann (1821 ; 1824), Macquart (1838 ; 
1846 ; 1850 ; 1855), Saunders (1841), Walker 
(1848 ; 1850 ; 1854), Schiner (1868) and Bigot 
(1891 ; 1892) have described several species 
from different parts of India. With the 
beginning of the present century, Ricardo 
(1902; 1906 a, b ; 1909; 1911 a, b ; 1913; 
1914; 1917) has contributed much to the 
Indian fauna and her outstanding contribu¬ 
tion of 1911 is the most important source of 
reference till today. Besides, Brunetti (1912), 
Surcouf (1921), Austen (1922), Senior-White 
(1922 a, b ; 1924 ; 1927), Enderlein (1925), 
Szilady (1926), Schuurmans Stekhoven (1926 ; 
1932), Krober (1930), Basu, Menon &. Sen 
Gupta (1952), Philip (1959 ; 1960 a, b ; 1962 ; 
1970 ; 1972), Philip &. Mackerras (1960), 
Mackerras (1962), Sen &. Fletcher (1962), 
Chvdla (1969), Stone &. Philip (1974), Stone 
(1975), Datta Biswas (1977), Datta &. Das 
(1978) and Datta (1980 ; 1981) have also made 
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commendable works by describing and recor¬ 
ding species occurring in India. A check-list 
of Tabanidae hitherto known, is provided 
synoptically in order to have a general idea of 
the faunal composition in India. For further 
details and better-understanding, the reader 
is referred to the works by Stone &. Philip 
(1974), Stone (1975), Moucha (1976), Burton 
(1978), Burger (1981) and Burger &. Thomp¬ 
son (1981) which incorporate species from 
India too. 

Subfamily Pangoniinae 
Tribe PHILOLICHINI 
Genus Philoliche Wiedemann 

1. amboinensis (Fabricius, 1805) 

2. korosicsomana (Szilddy, 1926) 

3. longirostris (Hardwicke, 1823) 

4. macquartiana Chvrfla, 1969) 

(=ru/a Macquart, 1850-preoccupied) 

5. taprobanes (Walker, 1854) or ally 

6. varipes (Ricardo, 1911) 

Subfamily Chrysopsinae 
Tribe CHRYSOPSINI 
Genus Chrysops Meigen 

7. designatus Ricardo, 1911 

8. dispar (Fabricius, 1798) 

(=ibifa8ciatus Macquart, 1838 ; liga- 
tus Walker, 1848 & semicirculus 
Walker, 1848) 

9. dubiens Philip, 1979 

10. fasciatus Wiedemann, 1821 

11. fixissimus Walker, 1857 

12. Jlaviventris Macquart, 1846 

13. flayocinctus Ricardo, 1902 

14. indianus Ricardo, 1902 
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15. pellucidm Fabricius, 1805 

16. pettigrewi Ricardo, 1913 

17. stimulans Walker, 1850 

Genus Melissomorpha Ricardo 

18. Indiana Ricardo, 1906 

Genus Silvias Meigen 
Subgenus Silvias Meigen 

19. indianus Ricardo, 1911 

Tribe BOUVIEROMYIINI 
Genus Gressittia Philip & Mackerras 

20. apicalia Philip &. Mackerras, 1960 

Tribe RHINOMYZINI 
Genus Gastroxides Saunders 

21. ater Saunders, 1841 

22. omatus (Bigot, 1859) 

Subfamily Tabaninae 
Tribe TABANINI 
Genus Atylotus Osten Sacken 

23. agresti8 (Wiedemann, 1828) 
(=ditaeniatu8 Macquart, 1838 &. 
Pyrrhus Walker, 1850) 

24. nemocallosus (Ricardo, 1909) 

25. virgo (Wiedemann, 1824) 

(= albulus Walker, 1850 &. puella 
Walker, 1850) 

Genus Hybomitra Enderlein 

26. himalayana (Enderlein, 1925) 

27. Mrta (Walker, 1850) 

28. peculiaris kashmirianus Szilftdy, 1926 

29. subcallosa (Ricardo, 1911) 

30. wyviUei (Ricardo, 1911) 
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Genus Tabanus Linnaeus 
Subgenus Tabanus Linnaeus 

31. acallus Sziltfdy, 1926 

32. dlbocostatus (Bigot, 1892) 

33. albofasciatus Ricardo, 1911 

34. altermaculatus Ricardo, 1913 

35. andamanicus (Bigot, 1892) 

36. anderssoni Philip, 1972 

37. atlenuatua Walker, 1848 

38. auriflamma Walker, 1848 

39. aurisegmentatus S. Stekh., 1932 

40. auristriatus Ricardo, 1911 

41. avitlatus S. Stekh., 1926 

42. biannularis Philip, 1960 
(=*bicinctus Ricardo, 1911-preoccu- 
pied) 

43. birmanicus (Bigot, 1892) 

44. biswasi Datta, 1980 

(s =minusculus Datta Cst Das, 1978- 
preoccupied) 

45. bombayensis S. Stekh., 1926 

46. brunnipennis Ricardo, 1911 

47. ceylonicus Schiner, 1868 

48. conicus (Bigot, 1892) 

■ 49. consanguineus Macquart, 1838 

50. crassus Walker, 1850 

51. decoratus SziUdy, 1926 

52. demellonis Senior-White, 1924 

53. diversions Ricardo, 1911 
(=flaviventris Bigot, 1892 & ochro- 
gaeter Philip, 1960-preoccupied) 

54. dominus Datta &. Das, 1978 

55. dorsilinea Wiedemann, 1824 
(=mocer Bigot, 1892; bicallosus 
Ricardo, 1909 & trichinopolis Ricar¬ 
do, 1914) 

17 


56. excelsua Ricardo, 1913 

57. explicatus Walker, 1H54 

58. fiavicornia subflavicornis Philip, 1970 

59. flavimedius S. Stekh., 1926 

60. flavipus S. Stekh., 1926 

61. frondosus Szilstdy, 1926 

( =latifrons S. Stekh., 1926-preoccu- 
pied —paralatifrons S. Stekh., 1928) 

62. fuscomaculatus Ricardo, 1911 

63. gertrudae Philip, 1960 

( =flavicinctu8 Ricardo, 1911 -pre¬ 

occupied) 

64. griseifacies S. Stekh., 1926 

( =flaviventris Bigot sensu Ricardo, 

1911) 

65. hirtipalpis Ricardo, 1911 

66. hybridus Wiedemann, 1828 

67. imparicallosu8 S. Stekh., 1926 

68. indianus Ricardo, 1911 

69. indifferens Szilrfdy, 1926 

70. in8citus Walker, 1848 

71. joidus (Bigot, 1892) 

72. jucundus Walker, 1848 

73. kamengensi8 Datta &. Das, 1978 

74. khaaiensis Ricardo, 1909 

75. laotianus (Bigot, 1890) 

76. lateralbus S. Stekh., 1932 

77. laticinctua S. Stekh., 1926 

78. leleani Austen, 1920 

79. leucocnematus (Bigot, 1892) 

80. leucohirtus Ricardo, 1909 

81. leucopogon (Bigot, 1892) 

82. limitatua Stone, 1975 

(= slimbatus Szilady, 1926-pre- 
occupied) 

83. manipurensis Ricardo, 1913 
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84. meghalayen8ia Datta &. Biswas, 1977 

85. melanognathu9 (Bigot, 1890) 

86. miniatua Datta &. Biswas, 1977 

87. monotaeniatua (Bigot, 1892) 

88. nephodea (Bigot, 1892) 

89. nicobarensia Schiner, 1868 

90. noctuinus S. Stekh., 1926 

91. obconicus Walker, 1850 

92. ochroceraa S. Stekh., 1932 

93. optatus Walker, 1857 

94. orientalia Wiedemann, 1824 

95. orientis Walker, 1848 
(=consocius Walker, 1850 ; perlinea 
Walker, 1850 ; melanopyqatus Bigot, 
1892 &. pagodinua Bigot, 1892) 

96. oxyceratua (Bigot, 1892) 

97. pallidivenier S. Stekh., 1926 

98. parafuscomaculatus S. Stekh,, 1932 

99. parahybridus S. Stekh., 1932 

100. provincialis Ricardo, 1913 

101. rectilineatus S. Stekh., 1926 

102. rubicundua Macquart, 1846 
i=zinternus Walker, 1848 &. 
monilifer Bigot, 1892) 

103. rubidoide8 Szilddy, 1926 

104. rubidus Wiedemann, 1821 

(; =salbimedius Walker, 1850 ; 
umbrosus Walker, 1850 &. vagus 
Walker, 1850) 

105. rubidus priscoides S. Stekh., 1926 

106. rubiginosus Walker, 1850 

107. rufiventris Fahricius, 1805 

(s= assamensis Bigot, 1892) 

108. aagittipalpis Szilddy, 1926 

109. scutellus Philip, 1970 

110. servillei Macquart, 1838 


111. apeciosua Ricardo, 1911 

112. atriatus Fabricius, 1787 
(=s hilari8 Walker, 1850) 

113. aubhirtus Ricardo, 1911 

114. sufis Jaennicke, 1867 

115. tenebrosus Walker, 1854 

116. tricepa Thunberg, 1827 

(= tenena Walker, 1850-preoccupied) 

117. trinominatua Senior-White, 1927 
(=zanguatua Bigot, 1892 &. palpalis 
Ricardo, 1911-preoccupied) 

118. trinominatua incertua Szilady, 1926 

119. tuberculatua Ricardo, 1911 

120. wallacei Szilddy, 1926 

121. wyvillei Ricardo, 1911 

122. xanthoimus Philip, 1960 

Tribe HAEM AT OPOTINI 
Genus Haematopota Meigen 

123. adusta Stone &. Philip, 1974 

124. albimedia Stone &. Philip, 1974 

125. albofascialipennis Brunetti, 1912 

126. alticola (Philip, 1959) 

127. alyta Stone & Philip, 1974 

128. amala Stone & Philip, 1974 

129. annandalei Ricardo, 1911 

130. asaamensia Ricardo, 1911 

131. barri Stone &. Philip, 1974 

132. bicolor Stone &. Philip, 1974 

133. biguttata Stone &. Philip, 1974 

134. biharensia Stone &. Philip, 1974 

135. bilineata Ricardo, 1911 

136. biroi Szilddy, 1926 

137. brevis Ricardo, 1906 

138. cana Walker, 1848 
(ssmontium Szilddy, 1926) 
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139. casca Stone &. Philip, 1974 

140. chvalai Stone &. Philip, 1974 

141. cilipes Bigot, 1890 

142. contractu Stone & Philip, 1974 

143. cordigera Bigot, 1891 

(=fuscifron$ Austen, 1908) 

144. crossi Stone & Philip, 1974 

145. darjeelingensis Datta, 1981 

146. dcvndlonis Senior-White, 1922 

147. dis8imilis Ricardo, 1911 

148. echma Stone &. Philip, 1974 

149. equina Stone &. Philip, 1974 

150. fasciata Ricardo, 1911 

151. flavicornis Sziltfdy, 1926 

152. fiavipuncta Stone & Philip, 1974 

153. hardyi Stone & Philip, 1974 

154. hindostani Ricardo, 1917 

155. immaculata Ricardo, 1911 

156. inconspicua Ricardo, 1911 

157. indiana Bigot, 1891 

158. javana Wiedemann, 1821 

159. jellisoni (Philip, 1960) 

160. kashmirensis Stone &. Philip, 1974 

161. lata Ricardo, 1906 

162. latifascia Ricardo, 1911 

163. limbata Bigot, 1891 

164. Utoralis Ricardo, 1913 

165. longipennis Stone & Philip, 1974 

166. malabarica Stone &. Philip, 1974 

167. marceli Stone &. Philip, 1974 

168. marginata Ricardo, 1911 

169. matherani Szil^dy, 1926 

170. melloi Stone and Philip, 1974 

171. montana Ricardo, 1917 


172. mowhai Stone &. Philip, 1974 

173. nathani Stone &. Philip, 1974 

174. nigrifrons Datta &. Biswas, 1977 

175. oporina Stone & Philip, 1974 

176. pallida Stone &. Philip, 1974 

177. pattoni Stone &. Philip, 1974 

178. philipi Chvala, 1969 

179. pisinna Stone &. Philip, 1974 

180. punctfera Bigot, 1891 

181. roralis Fabricius, 1805 

182. schmidi Stone &. Philip, 1974 

183. sikkimensis Stone &. Philip, 1974 

184. 8ingarensis Stone &. Philip, 1974 

185. sparsa Stone &. Philip, 1974 

186. striata Stone &. Philip, 1974 

187. zophera Stone &. Philip, 1974 

Genus Hippocentrodes Philip 

188. desmotes Philip, 1959 

189. striatipennis (Brunetti, 1912) 

Tribe DIACHLORIINI 
Genus Cydistomyia Taylor 
Subgenus Cydistomyia Taylor 

190. aberrans Philip, 1970 

191. assamensis Philip, 1970 

192. indiana Philip, 1970 

193. nigropictus (Macquart, 1855) 

194. polyzona (Szilddy, 1926) 

Subgenus Tabanotelum Oldroyd 

195. primitiva Mackerras, 1962 

196. secunda Mackerras, 1962 

UNPLACED SPECIES OF TABANIDAE 

197. fulvescens Brunetti, 1912 
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Bio-ecology ; Studies on the bio-ecology 
or bionomics in contrast to that on taxo¬ 
nomy of the Tabanidae have generally 
been infrequent. Since the times of Lefroy 
(1907) and Baldrey (1911) with some brief 
behavioural studies, approach to know inten¬ 
sively of the immatures and their environs 
of certain species has been inducted by 
Patton & Cragg (1913). Subsequently, 
Fletcher (1916; 1917; 1920 ; 1921), Cross 
&. Patel (1921), Isaac (1924 a, b ; 1925 ; 
1932 ; 1933), Singh (1926), Patton &. Evans 
(1929), Sen &. Fletcher (1962) and Singh 
(1968) have enriched our knowledge on the 
life-history and behavioural affairs of several 
species of these flies. Besides, Mitzmain 
(1913 a) and Nieschulz (1935 ; 1936) have 
added much to it. Tabanids generally deposit 
their eggs in masses on vegetation, logs of 
wood and rocks overhanging water. The 
egg-masses in a few species are covered over 
with a chalky substance, apparently for pro¬ 
tection of eggs (Patton &. Evens, 1929). The 
incubation period varies from 4-7 days. The 
tabanid larvae are carnivorous and frequently 
cannibalistic. The larvae generally moult 7-8 
times. The duration of the larval stage is 
very variable, depending upon the species 
and the larval food provision. It may range 
from 9 days to 7 months (Sen &. Fletcher, 
1962). According to Rao &. Mudaliar (1935), 
the larval life lasts for 4-6 weeks in the 
Indian Tahanus. As the pupation time 
advances, the larva migrates to comparatively 
dry soil. The pupation period varies from 
3-21 days. The adult flies emerge at very 
irregular intervals. While studying at Madras, 
Patton &. Cragg (1913) have concluded that 
the life-cycle from the egg to the imago is 
completed in 4-5 months’ time and there are 
2 generations in a year, but according to 
Isaac (1925), the common species at Pusa 


have 3 generations per year. This is true to 
the Punjab Tabanidae also (Cross &. Patel, 
1921). 

Parasitology : Tabanids are generally com¬ 
mon during the rainy season. The adult 
females and sometimes the males too may be 
come across on the walls or window panes 
of the human dwelling. The females of most 
species are voracious blood-suckers by virtue 
of their stabbing and sucking mouthparts. 
They mainly attack cattle and other ungulates 
and may be very annoying to man. The 
feeding behaviour and its associated aspects 
of several species have been observed by 
many workers of which Patton & Cragg 
(1913), Mitter (1918), Cragg (1920), Cross & 
Patel (1921) and Isaac (1925) have made com¬ 
prehensive studies on certain species. Addi¬ 
tional information can be had from the 
works by Mitzmain (1913 b) and Nieschulz 
(1927). Tabanids have specific predilection 
for the site of feeding on blood. “Having 
selected a suitable spot on the skin of the 
host it inserts its mouthparts and usually 
takes a full meal before they are withdrawn. 
The meal may last as long as 3 or 4 minutes’* 

• ••(Cragg, 1920). They take many bloodmeals 
and the feeding is always interrupted. Of 
the diseases transmitted by these notorious 
flies, surra is the most important, mainly 
affecting horses and cattle. Mitzmain (1913b) 
for the first time has pointed out that the 
mode of transmission is merely mechanical. 
Basu (1945) has recorded the incidence of 
surra from different parts of India, whereas 
Menon (1957) has restricted his observations 
only on species of Rajasthan. Basu, Menon 
and Sen Gupta (1952) earlier have, however, 
clarified the occurrence of surra on the regio¬ 
nal basis. According to Cross &. Patel (1922), 
nemocallosus is the extremely efficient carrier. 
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It has also been suggested that Tabanus may 
carry anthrax in the same way (Roy &. Brown, 
1954). Bhatia (1935) and Kapur (1941) 
through experiments have held that orientis 
can act as a successful transmitter of rinder¬ 
pest. 

Regarding control measure, Cross (1917) 
has recommended castor oil for preventing 
tabanids from attacking camels. Sen (1939) 
has used a proprietary preparation of Pyro- 
cide 20 (a concentrated extract of pyrethrum 
flowers) and a soap spreader in water for 
the control of certain cattle flies including 
tabanids. 

Discussion 

The Indian territory mainly lies in the 
Oriental region and hence the tabanid fauna 
is essentially Oriental, but very many species 
are widespread. There are at present nearly 
193 species and 4 subspecies but undoubtedly 
many more await discovery from India. On 
the other hand, much attention has not been 
paid to reveal many probable species com¬ 
plexes in India. Alongside the conventional 
taxonomic research, care should be taken to 
undertake morpho-anatomical studies so as 
to have a more refined and restrictive species 
concept of the Indian fauna, but unfor¬ 
tunately very little information is available 
on this subject except a few earlier works by 
Patton &. Cragg (1913), Cragg (1920), Isaac 
(1924) and Sen (1931). 

To determine the identity of species as 
well as to have a sound knowledge on their 
ecological bias is an essential index to 
possible control measures but it is admittedly 
true that there is lack of precise knowledge 
on most of the Indian species in this respect. 
It is thus essential to find out the site of 


oviposition, kind of substratum, frequency 
of appearance in a year and span of life of 
immatures, particularly larvae and of adult 
females, and resting place, host preference 
and other behavioural affairs associated with 
the biting activities of adult females. There 
is evidently enough scope for parasitological 
investigation in India where there are possi¬ 
bilities of at least mechanical, if not biological 
transmission of several animal diseases by 
tabanids as in certain other parts of the world. 
Despite application of chemical means sugges¬ 
ted earlier, attempt to control these flies by 
biological means is a preferable one nowa¬ 
days. The most simple and inexpensive 
method is the collection and destruction of 
the egg-masses deposited on weeds, such as. 
Polygonum glabrum, Phragmites karka, Lantana 
aculeata, Rumex nepalensis, indigo plants, 
grass-blades etc. and other objects overhang¬ 
ing water (Sen &. Fletcher, 1962). Alter¬ 
natively, dissemination of egg parasites, 
mainly species of Chalcididae and Scelionidae 
(Hymenoptera) is quite effective (Patel, 1920 ; 
Fletcher, 1920 ; 1921 and Sen &. Fletcher, 
1962), but I know of no published records of 
pathogenic parasities infesting other immature 
stages of tabanids in India. Sen & Fletcher 
(1962) have also observed eggs to be eaten up 
by a species of Hapaloderus Motschulsky 
(Coleoptera : Cantharidae) at Pusa. Accord¬ 
ing to them, these beetles may prove to be 
useful in reducing tabanid population. 

In fine, I believe, there are needs and good 
prospectus for future realization of the 
avenues of research surmised above. This 
synthesis is expected to stimulate more 
serious research and to provide the public 
with more information about this important 
group of insects. 
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INFLUENCE OF SEED DIET ON FECUNDITY AND POST EMBRYONIC 
DEVELOPMENT OF SPILOSTETHUS PANDURUS MILITARIS 
(FABRICIUS) (HEMIPTERA : LYGAEIDAE) 
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ABSTRACT 

In southern part of West Bengal Sfilostethus jo andurus militaris (Fabricius) is found for 
major part of the year to use Calotropis gigantea as its principal host-plant. The role of Calotropis 
plant sap or its mature seed or any seed other than Calotropis (viz., sunflower seed) in the 
fecundity and post embroyonic development is investigated. It has come to light that rate of 
fecundity and development of egg enhances considerably when the bugs are kept on a combination 
of diet of Calotropis seed and its sap (from floral or vegetative parts) ; a diet with a combination 
of Bunflower seed and water (supplied by siphon) seldom instigates egg laying but maintains 
steady nymphal development, whereas a diet made up purely of Calotropis sap precludes fecundity 
as well as development of latter instars ; the result indicates an obligatory association of this 
phytophagous-bug with Calotropis seed in this region. 


Introduction 

Majority of lygaeid bugs are seed feeders. 
Fecundity and post embryonic development 
of these bugs are affected by a number of 
factors viz. temperature, humidity, parental 
age and the nature of laying or moulting 
substrate etc., but nutrition, especially the 
seed of the host-plant seems to be an impor¬ 
tant controlling factor. 

Kehat and Wyndham (1972) demonstrated 
that the availability of the nature of food has 
a profound effect on longevity, fecundity, 
and post embryonic development of Nysius 
vinitor Berg. Eyles (1964) besides indicating 
the host specificity among rhyparochromines 
demonstrated that only seeds, not leaves or 
stems of host-plant, supported growth and 
oviposition in Scolopostethus , Stygnocoris and 
Drymus. Isman (1977) showed the dietary 


influence of cardinolides on larval growth 
and development of milk-weed bug, Oncopel- 
tu8 fasciafus (Dallas). Frings, Frings and Little 
(1957) showed that a substitute food for 
seeds reduced the fecundity of 0 . fasciatus. 
An investigation has, therefore, been under¬ 
taken to find out the importance of the milk¬ 
weed seeds ( Calotropis gigantea) in controlling 
the post embryonic development and fecun¬ 
dity of the common milk-weed bug, Spiloste- 
thus pandurus militaris (Fabricius). 

Materials and Methods 

For estimating the post embryonic deve¬ 
lopment periods each specimen was reared 
separately in large vial (10X3 cm). Three 
kinds of food combinations were provided 
i. e. 


^Present Address : Lecturer in Zoology, University of North Bengal, Dt. Darjeeling, PIN. 734430. 
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A. Calotropis sap -{‘Calotropis seed 

B. Sunflower seed-b water (in siphon) 

C. Calotropis sap (from floral and vegetative 
parts) 

Developmental periods of six nymphs 
were observed on each such combination of 
food. 

For observing fecundity freshly emerged 
pairs (d and ?) were kept in small jars 
(10 X 7 cm.) on the above three different diet 
combinations i. e. A, B and C. Five pairs 
of bugs were kept on each such diet combi¬ 
nation. 

The experiments were conducted during 
the months of June to August under similar 
conditions of temperature and humidity. 

Observations 

Post embryonic development with success¬ 
ful moulting and finally metamorphosis was 
complete for all the specimens reared on A 
and B diet combinations, However, the mean 


developmental period of the bugs was shorter 
when reared on combination-A than on B. 
Specimens reared on combination-C never 
successfully moulted to 5th instar and there¬ 
fore never reached adult stage *, most of these 
nymphs died after prolonged stadia at 3rd or 
4th instar. 

Mating in the pairs of the bugs kept on 
all the above three combinations A, B and C 
took place within 3 to 4 days. However, 
regular egg laying was found, after about a 
preoviposition period of ten days, in only 
those pairs kept on a diet combination A 
Calotropis (Seed+ sap). For these pairs the 
oviposition period lasted for 6 to 15 days and 
total number of eggs laid ranged between 
282 to 540. Pairs when kept on combination- 
B (Sunflower seed-1-water) rarely laid eggs, 
however in one such exceptional case after a 
preoviposition period of 38 days a female 
laid 30 and 12 fertile eggs on two subsequent 
days. Pairs kept on diet combination-C 
(Calotropis sap) never laid eggs despite their 
26 to 32 days of longevity (Table 2). 


TABLE 1 Post embryonic development of the nymphs of S. pandurus militaris kept on three 
different diet combinations (Based on six observations). (Pig. I). 


Days 

1st 

Instar 

2nd 

Instar 


4th 

Instar 

5th 

Instar 

Total 

Period 




A-Oalotropis (Sap+Seed) 



Mean 

3.66 

2.5 

2.66 

3.0 

6.16 

18.0 

Range 

(3-4) 

(2-3) 

(2-3) 

(-) 

(6-7) 

(17-19) 

±S. D. 

± 0.516 

± 0.541 

±0.516 

±0.000 

±0.408 

±0.632 




B-Sunflower seed+ water 



Mean 

4.33 

2.66 

2.5 

3.66 

7.0 

20.16 

Bange 

(3-7) 

(2-4) 

(2-3) 

(3-7) 

(6-9) 

(18-24) 

±S. D. 

±1.366 

±0.816 

±0.547 

±1.632 

±1.264 

±2.714 




C -Calotropis sap 



Mean 

3.83 

4.66 

8.66 

17.0 

— 

— 

Range 

(3-5) 

(3-6) 

(3-11) 

(16-19) 



±S, D. 

±0.752 

±1.366 

±3.141 

±1.414 
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TABLE 2 Fecundity of five pairs of S. pandurus militaris on three different diet combinations. 


DIET COMBINATION 

1 

PAIR NUMBER 

2 3 4 

5 

MEAN (RANGE) ± S. 1). 

OP EGGS LAID 

A-Galotrofis (Sap+Seed) 

274 

521 

409 

282 

540 

405.2 (274-510) ± 120.47 

B-Sun flower Seed+Water 

— 

— 

42 

— 

— 

8.4 (-) — 

0-Caiotro$is Sap 

— 

— 

— 

— 

•— 

— — 


Discussion 

The above experiments decisively show 
that some chemical components present in 
the seeds directly or indirectly control post 
embryonic development as well as fecundity 
of the milk-weed bugs, Spilostethus pandurus 
militaris . The factors seem to be more pre- 
dominent in the seeds of the host-plant 
(Gaiolropis gigantea) so that when included in 
diet it instigated faster development of 
nymphs and maximum egg laying within a 
short period. It has been demonstrated by 
Sweet (1964) that the seed feeding rhyparo- 
chromines when kept on lettuce and other 
green material produced fewer eggs in con¬ 


trast to heavy production when fed on sun¬ 
flower and other seeds. Johansson (1954, ‘58) 
has conclusively shown that in Oncopdtns fas- 
ciatus the corpora allata hormone production 
was controlled by seed feeding, for starving 
or placing the insect on diet without seeds, 
cuts off egg production. 

As seed feeding in the present context is 
found to influence both oviposition as well 
as moulting and metamorphosis of latter 
stages, implication of insect hormones 
obtained from nonneural endocrine glands 
and their involvement for the onward 
successful post embryonic development may 
be ascribed. The activity of corpora allata 
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and maturation of oocytes are closely related 
with nutrition. In Rhodnius it has been 
shown that the ‘Juvenile hormone’ of the 
young larva and ‘yolk forming hormone’ of 
adult appear to be interchangable and pro¬ 
bably identical substances (Wiggles worth, 
1964). It is further demonstrated that on 
decapitation of a 4th instar nymph of 
Rhodnius (before critical period) no growth 
occurred and the nymph did not moult- 
although such nymph remained alive for 
many months (Wigglesworth, 1970). 

In view of the above facts it may be pre¬ 
sumed that seed deprivation has engendered 
elemination of active principle which neces¬ 
sarily implicate the successful completion of 
post embryonic development. Nevertheless, 
the plant sap appears to be instrumental 
for initiating the development but can not 
maintain the latter stages. Furthermore, the 
importance of the brain to elaborate respec¬ 
tive trophic hormones in proper sequence 
and concentration may well be envisaged 
for elaboration of respective hormones in 
event of successful moulting and maturation 
of oocytes in adults. 
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FIELD NOTES ON THE ODONATA AROUND LAKE KAIL AN A, 

JODHPUR (RAJASTHAN). 

R. K. Thakur 

Desert Regional Station , Zoological Survey of India , Jodhpur ( Rajasthan ) 

ABSTRACT 

The paper reports 18 species of Odonata at Lake Kailana (Jodhpur, Rajasthan), of which 
seven are new locality records. Observations on their distribution pattern as well as mating 
and oviposition in some common species have also been included* 


Introduction 

Among the important factors governing 
the distribution, abundance and habitat 
selection of Odonata of any water body are 
its shape and size, water holding capacity, 
water movement, salinity and the aquatic 
vegetation. According to Corbet (1962), the 
distribution of dragonflies is normally affected 
by the nature of aquatic habitat available. In 
order to study the dragonflies of the above 
area, several trips were undertaken to Lake 


Kailana during 1979-80. It is a perennial 
artificial freshwater lake (Lat. 16°5' N, Long. 
57°3' E), about 12 km NW of Jodhpur. It is 
a big water body consisting of two different 
reservoirs namely, Takhatsagar and Prata- 
psagar (Fig. 1 *, Plates II &. III). Pratapsagar was 
brought into existence in 1893 by constructing 
an impoundment on the deep hilly Terrain in 
the NW of Jodhpur city. Later in 1937-38, 
the flow of flood gates of Kailana in the 
western basin was also dammed and the 



Fig. l. Sketch map of Lake Kailana.showing two parts, viz., Pratapsagar and Takhatsagar, 
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reservoir was named Takbatsagar. Pratapsa- The distribution of these species can be 

gar can retain 4.65 m. c. m. water, while the broadly classified in four groups. 

water storage capacity of Takhatsagar is 6.11 , , , 

m. c. m. The rocky drainage basin of Praia- Along the deep shore line ' 

psagar has a spread of 41.40 sq. km. Takha- (2) Along rocky bank of lake, 

tsagar has no independent catchment area (3) Away from the water near Vegetation, 

and is fed with water from Pratapsagar, of (4) Species hovering over the water 

which the bed level is 7.62 m. higher than surface, 

the former. Takhatsagar also receives water 

from Umedsagar which is filled by a canal, Alon 9 the dee P shore Une • Species hover¬ 
carrying water from Jawai dam (Soota et al., ing and patrolling along the shore line of 

1983). The lake is surrounded by rhyolitic the lake are Copra marginipes, Psuedagrion 
rocks with scanty vegetation. Among the rubriceps, Agriocnemis pygmea, Trithemis 
aquatic flora, Hydrilla, Vallisnaria , Najas aurora, Ictinogomphus rapax, Brachythemis 
grass, Potamogeton and Chara are the aquatic contaminata , Crocothemis servilia servilia, Pan - 
plants which form a natural habitat for the tala flevescens, Diplacodes lefebvrei & D, nebu- 
aquatic insects. Around the rocky bank, ^sa. Most of these species were observed 
there are patches of xerophytic vegetation, either perching on the partially submerged 
of which Acacia jacquamonti, A. Senegal, vegetation or flying and sometimes oviposi- 
Aerve persica, Boerhavia diffusa, Euphorbia ting in the shallow water. Oviposition in 
caducifolia, Prosopis cineraria, Salvadora A rubriceps, A, pygmea, C. servilia servilia, 
oleoides and S. persica are conspicuous. It has was observed in March-April whereas B, 
been observed that the dragonflies in Lake contaminata has been observed to oviposit in 
Kailana are more abundant along the south- June-July. Adults of I. rapax flies very fast 
west shore line because on the north-east of an< ^ was observed, occasionally perching on 
the lake there is a sudden steepness of the vegetation near the bank. Oviposition could 
rocky shores. not he observed in I. rapax as well as P. 

flevescens . D. lefebvrei and D. nebulosa have 
The present paper includes fields obser- been found in very small numbers through 
vations on the distributional pattern of out their flight period, recorded from March 
dragonflies around Lake Kailana. Bose and to September. Adults of Trithemis pallidine- 
Mitra (1976) reported 13 species and Prasad rvis were observed clashing and chasing each 
and Thakur (1981) recorded 16 species of other over the open water surface, while 
dragonflies from Rajasthan. In the present adults of B. contaminata and C, servilia ser - 
paper, 18 species of dragonflies are being vilia were seen perched in large numbers on 
reported (Table 1). All these species are the submerged vegetation at the extreme 
known from Rajasthan but seven species western end of the lake. These preferred 
form new locality records from Lake Kailana. flying near vegetation than deep over open 
Some species were also reared in the labora- water surface. P . rubriceps and A. pygmea 
tory by collecting their freshly laid eggs and were observed flying lazily at a low level 
larvae, the results of which are being pub- above the surface of the lake, hardly going 
lished elsewhere, beyond few metres from the shore line, 
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Plate II 





A view of XVatapsagar (Lake Kailaua) 
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Plate III 



A view of Takliatsagar^Lako-Kailaua.) 
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Females of both the species were found laying 
eggs on the submerged Hydrilla and Potamo- 
geton plants during March-April. The former 
lays eggs by bending its abdomen over leaves 
in tandem. T. aurora have been observed 
to lay eggs on stones away from water lying 
on the lake shore. This species spends most 
of the time perching on rocks away from 
vegetation. Their flight range is 303-1000 m. 
(Kumar and Prasad, 1981). In T. pallidine- 
m‘s, both the sexes were found flying in 
tandem and female laying eggs in the month 
of April. P* flevescens and Trithemis fastiva 
were found flying actively in May-June. 
Their flight period extends from March to 
October. According to Kumar and Prasad 
(1981), T. festiva is one of the first dragonfly 
which emerge with approach of the spring. 
D. nebulosa and D. lefebvrei have also been 
observed flying actively around larval habi¬ 
tats during April-May. 

Along the rocky bank of the Lake : Very 
few species of Odonata were observed near 
the rocky bank around the lake. Mostly 
males of T, pallidinervis and T. aurora were 
found flying and perching on the boulders 
and vegetation near the lake shore from 
April to August and May to October respec¬ 
tively. Emergence in T. aurora takes place 
during September. Maximum density of its 
population has been observed during Septem- 
ber-October. Males of A rapax has been 
found flying from one side of the lake to 
other and intermittently coming over the 
xerophytic plants on rocky bank. But this 
species was hardly observed to sit on plants 
or stones near the shore (observed in March- 
April) and keeps on flying for hours 
together. It was recorded only in Takhatsa- 
gar, its absence in the Pratapsagar is quite 
interesting, which shows that its home range 
is very less* Oviposition could not be 


observed in this species. Occasionally, Aci- 
sona panorpoides , Orthetrum sabina sabina and 
Bridinopyga geminata were found flying over 
the rocky bank, being more active on wing 
during afternoon. Their flight season is from 
March to November. 

Away from the water near vegetation : Eas¬ 
tern part of the lake has only few xerophytic 
plants. There is no vegetation along the 
bank of Pratapsagar. Most of the species in 
this area have been observed to fly along the 
bank and some species over the water 
surface. Only G, servilia servilia , I. rapax 
and T. pallidinervis were found to fly upto 
vegetation. G . servilia servilia were more 
active and sometimes found sitting over the 
Euphorbia spp. plants whereas other two 
species were simply flying from one side to 
other along the vegetation with frequent 
visits to the lake water. The zygopteran 
species ( 0 . marginipes, P. rubriceps, T. aurora 
and A. pygmea) were observed flying largely 
over the water surface and submerged plants 
in Takhatsagar. Their flight range is very 
short. They have been observed hovering 
here and there over the vegetation around 
the larval habitats during March-September. 
Western part of the lake has trees of Acacia 
spp and Prosopis spp at the extreme end 
and xerophytic vegetation here and there. A 
large number of adults of B. contaminata and 
a few of G. servilia servilia , T. pallidinervis , 
D. lefebvrei and D. nebulosa were found flying 
among the trees. The other species collected 
include P. flevescens and Orthetrum 
taeniolatum. 

Species hovering over the water surface : 
Very few species were observed flying deep 
over the water surface. Some species (B. 
contaminata and G . servilia servilia), have 
been found to restrict themselves to the 


19 
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vegetation near the bank. But there are few 
species such as /. rapax , T, pallidinervis, B. 
geminata , P, flevescens which fly deep over 
the water surface right upto the other side 
of the lake. B. geminata and P. flevescens 
were observed from April to September and 
found to be more common in Takhatsagar 
near the bridge. Oviposition in B. geminata 
was observed in April and larvae were 
collected during July-August. In P . flevescens 
oviposition could not be observed, however 
larvae were collected in the month of Septem¬ 
ber. Kumar (1973 ) has worked out the 
detailed life history of B. geminata . D. lefebvrei 
and D. nebulosa y T. festiva and Orthetrum 
sabina sabina also sometimes fly over water 
surface upto the middle of the lake. But all 
these species have been observed to lay eggs 
only along the lake shore among vegetation, 
water surface or near by stones. 

Table 1. List of Odonata species recorded 
from Lake Kailana 

(The species marked with asterisk (*) are 
new records). 

Order : Odonata 
Sub-Order : Zygoptera 
Family : Platycnemidae 
Sub-family : Platycneminae 
*1. 0opera marginipes (Rambur) 

Family : Coenagrionidae 
Sub-family : Psuedagriinae 
*2. Psuedagrion rubriceps Selys 
Sub-family : Ischnurinae 
*3. I8chnura aurora (Brauer) 

Sub-family : Agriocneminae 
*4. Agriocnemis pyqmaea (Rambur) 
Sub-order : Anisoptera 
Sub-family : Aeshnoidea 
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Family : Gomphidae 
Sub-family : Ictinogomphinae 

5. Ictinogomphus rapax (Rambur) 
Super-family : Libelluloidea 
Family : Libellulidae 
Sub-family : Libellulinae 

*6. Orthetrum taeniolatum (Schneider) 

*7. Orthetrum sabina sabina (Drury) 
Sub-family : Branchydiplactinae 

8. Brachydiplax sobrina (Rambur) 
Sub-family : Sympetrinae 

9. Acisoma panorpoides panorpoides 

Rambur 

10. Diplacodes nebulosa (Fabricius) 

11. Diplacodes lefebvrei (Rambur) 

12. Grocothemis servilia servilia (Drury) 

13. Bradinopyga geminata (Rambur) 

14. Brachythemis contaminata (Fabricius) 
Sub-family : Tritheminae 

15. Trithemis aurora (Burmeister) 

16. Trithemis pallidinervis (Kirby) 

17. Trithemis festiva (Rambur) 

Sub-family : Pantaliinae 

18. Pantala flevescens (Fabrici us ) 

Discussion 

The present observations reveal that 
Odonata fauna in Lake Kailana is very meagre 
qualitatively as will as quantitatively as 
compared to its size. For such a big lake 
18 species cannot be attributed to be a good 
fauna. The limited species of Odonata may 
be due to less vegetation. Site selection and 
larval habitat preference depend on the pre¬ 
sence or absence of a particular type of 
shore vegetation, which in this lake is very 
poor due to (i) rocky bottom which is 
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not suitable for rooted vascular plants (ii) 
absence of littoral zone at many places along 
the shore due to sudden steepness of the 
tocky shores (iii) due to poor organic 
material inflow from outside which are very 
important for plant growth. As such, aquatic 
vegetation is available in only restricted parts 
of the lake. Thus the presence of less vegeta¬ 
tion governs the abundance of the Odonata 
species. This is especially important in those 
species which oviposit endophytically or have 
their larvae living amidst the upright vegeta¬ 
tion (Kumar, 1978). 

Corbet (1962) has dealt various factors in 
detail which are responsible for the habitat 
selection and oviposition in dragonflies. Of 
the 18 species recorded from the lake Kailana, 
most of the species are common in both the 
reservoirs Pratapsagar and Takhatsagar, with 
preponderance of the former (18 vs. 8), In 
fact none of the species of Zygoptera have 
been recorded from Takhatsagar. Also /. 
rapax , D. lefebvrei , D. nebulosa , P. flevescens, 
B. sdbrina are restricted to only Pratapsagar. 
This can be attributed to the fact that water 
is being pumped in or out of the lake by high 
velocities which being responsible for the 
poor vegetation. This factor along with 
continuous disturbance in the water, leaves 
less scope for the dragonflies for habitat 
selection and oviposition. To sum up Odo¬ 
nata fauna of lake Kailana is very poor in 
comparison to other freshwater lakes in India 
such as Renuka lake (1km. long and 300 m. 
wide) in H. P., where 31 species (Kumar, 1978) 
have been recorded, while lake Kailana which 
is much bigger in size has only 18 species. 
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SCHOCHAPUS NOMEN NOVUM PRO APUS SCHOCH, 1868 (ROTIFERA) 

ABSTRACT 

Rotifer generio name Apus Sohooh , 1868 , is preoccupied by a bird genus Apus Scopoli, 1777. 
Hence, the former has been replaced by Schochapus nom. nov. 


It is observed that generic name Apus 
has been proposed for three different genera 
of animals in widely separated phyla. These 
are: 

(i) Apus Scopoli, 1777, for a genus of 
Aves ; 

(ii) Apus Cuvier, 1798, for a genus of 
Crustacea, Phyllopoda *, and 

(iii) Apus Schoch, 1868, for a genus of 
Rotifera ; vide Neave (1939). 

Among these, Apus Scopoli, 1777, with 
its type species Hirundo apus Linn., is oldest 
and validated under plenary powers (Opinion 
502) by the International Commission on 
Zoological Nomenclature. The Crustacean 
generic name Apus has already been substi¬ 
tuted by Triops Schrank, 1803. However, no 
attempt seems to has been made to replace 
the invalid rotiferan Apus, 

Therefore, it is put on record here that 
as the name Apus Scopoli, 1777, is preoccu¬ 
pied for a bird genus, the name Apus 
Schoch, 1868, is a junior homonym of the 
former and hence not available for the 
rotiferan genus. As no other synonym of 
the latter has come across as yet, a new 
replacement name is proposed here, as 
follows : 


Phylum : Rotifera 

Genus Schochapus Varshney nom. nov. 

(Pro Apus Schoch, 1868) 

The type-species and other requirements 
of this new genus will remain the same as 
mentioned for Apus by Schoch (1868). 

According to the Zoological Records (1868) 
this interesting little work of Schoch (1868), 
though meant to be more of a popular than a 
scientific treatise, gives a very fair account 
of the general structure of the Rotifera, and, 
following Dujardin’s classification of the 
Rotifers into R . sessilia , R, natantia, and R. 
repentia } proceeds to give details of some of 
the families of each suborder, as well as of 
the more remarkable genera and species. 
There are sixty figures, on eight plates ; and 
though roughly drawn, the species are almost 
always recognizable. 
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REVIEW 


Threatened Animals of India,—By B. K. Tikader, 307 pp.-Calcutta (Zoologi¬ 
cal Survey of India), 1983. Price Rs. 150/- 

This attractive and profusely illustrated book (many illustrations are in 
colour) is a welcome addition to the growing library of books on Indian 
wildlife. The subject of the conservation of Indian animals has been dealt 
with in recent years by many authors (and includes three publications from 
the Zoological Survey of India itself). What distinguishes the present 
publication is its distinctive style, the numerous illustrations and the 
excellent printing (on art paper throughout). 

The work covers the higher vertebrates, viz., mammals, birds, reptiles 
and the Amphibia, which together include 146 species which are stated to be 
“threatened” with extinction. They are grouped into six categories, viz:, 
endangered, vulnerable, rare, threatened, out of danger and indeterminate. 
The character of each group is defined, and the author justifies this division 
on practical grounds. There is some overlapping, the category “threatened” 
for example, including the three which precede it. 

Each speciss is illustrated with a coloured photograph or drawing, and 
its geographical distribution is given in a map. 

Altogether, this is a welcome addition to wild life literature, and both 
the author and the printers deserve to be congratulated for bringing it out. 
It should be a very useful addition to the libraries of both the professional 
and the amateur enthusiasts. Let us hope that it will go a long way in 
fulfilling its purpose, the conservation of the threatened animals. 
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